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This Small Town Garage Did 


$93,810°° Worth of Business 


Profits $10,000 
In 6 Months 


it is managed by aman who 


Because ‘understands his business . 


This is Ben W. Koehler of 
Pulaski, Wis. He is just 20 years 
old. He operates this garage of 
Koehler-Wehrman Auto Co. of 
which he is a partner. He has 
done $93,810 worth of business 
in six months with a profit of 
about $10,000. Mr. Koehler is 
an M.S.A.S. graduate. 


MICHIGAN ‘STATE AUTO SCHOOL 


“The Detroit Aut Schaal!” Endorsed By AD! Leading Automotive Manulactrert 
583 Auto Building, 3729 Woodward Avenue 
DETROIT, MICHIGAN, U. S. A. 


The true portrait 
of Caruso’s art 


When you hear a Victor Record of Caruso’s 
voice played on the Victrola, you hear the aid 
tenor exactly as he wishes you to hear him. 
Only the Victor process of reproduction can 
bring out all the wonderful beauty of tone 
which the Victor process of recording put into 
the record. 

After their records have passed the critical 
officials of the Victor Recording Laboratory, 
the great artists who make Victor Records pass 
judgment upon themselves as they are heard 
on the Victrola and they must give the final 
approval before any of their records are re- 
leased to the public. Victrolas $25 to $1500. 

Victor lers everywhere. 


Victor Talking Machine Co.,Camden,NJ. 


‘APPLY TODAY FOR THIS 
}, PLAN BOOK 
= FREE 


“RIGHT OFF THE 
TOP.”" 


WELL,—WHY 

SHOULD A GARAGE 

BE HOMELY? 
‘This one isn’t—(Is it?) “The man just driving out (in 
the picture below) is the owner. He looks wel satisfied 
with the fact that he has enhanced the beauty of his 
grounds at the same time that he has protected his car. 
‘The picture shows how yeur garage may look if you 
will allow us to send you, with our compliments, and with 
no obligation at all, the 


Complete Working Drawings 
(on sheet 24 x 36 inches) 
including full specifications — enough for any good car- 


enter to build from. Perhaps you enjoy such work 
yourself. If $0, you can't go wrong. 


snow 


age on these lines. 
know what kind of lumber to buy. “If you build of 
Cypress you build but once."” You know “The Wood 
Eternal’ is the champion pergola lumber—does not 
tend to shrink, swell or warp like so many woods— 
takes paint and stain beautifully, but deer net need 

cither, except for looks—lasts and lasts and 

lasts and lasts without them. (See U. S. 

Govt. Rept., reprinted in full in Vol. 1, 

Cypress Pocket Library: Just mention 

that you'd like that book, aiso—Vol. 1). 


This Pergola-Garage is 
AN ADDED SUPPLEMENT 
to the 9th big reprint of 
VOLUME 28 of that home- 
lovers’ guide, counselor and 
impartial friend, the famous 
Cypress Pocket Library. It's 


FREE. Will you write? 


{INSIST ON THADE- MARKED GYFRASS AT YOUR LOCAL LUMBER DEALEES, UF HE HASNTIT.LET US KNOW. 
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Important to Readers 
Owing to the paper short- 
age, the number of printed 
copies of POPULAR SCIENCE 
MonTuuy is limited, To 
insure getting your 
ine regularly, you sl 
place a standing order with 
your newsdealer, or send 
us your yearly subscription 
of $3.00. 
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How I Improved My Memory 
In One Evening 


The Amazing Experience of Victor Jones 


Me. Addison 


‘OF sisted gaee 3 
Sims of Seattle 

1 T remember correctly—and 1 do re- 
member correctly—Mr. Burroughs, the hun 
Berman, introduced meio you at the luncheon 
Of the Seattle Rotary Club three years ago in 
May. This isa pleasure indeed.” 1 haves 

ince that day.” How is the 
‘And how did that amalga 
Inaion work out?" 

“The assurance of this speaker—in the 
crowded corridor of the Hotel. MeAlp 
‘compelled me to turn and look at bie, though 
Pinte say, feds not my usual hal 
*alaen in’ even in a hotel toby 

He is David Me 
Roth, the most fas 


cst because I have doe it with 
Ta the fre of seven simple 


T"ihow "you. the base. prncip 
system and you wil find i 
You might fear—but Jost like playing & fas 
ek te 0 
rove It 
1 got it the very next day: from his publisher 
the Tadependent Corporation. 
‘ihe first tewon, T suppose 1 
i fortsiaht ates 
how to remember & lst of ane hundred wo 
thae 'T could enll them ff forward ‘nd 
‘without'a single mistake. 
That first leon sfuch. Awd yodid the other ix 


1 tell you it fe @ wonderful thing. after grop- 
jing Sround’ Inthe Wark for so many. ‘veut fo 

carchlight on Your 
mind and ser instantly everything Fou Want tO 


The 
comce 


oth course will do wonders in your 


ear anyone 


invoar lice ay, 1 Baten thin en 
ht Suc or tong hat ght nw 
Tage remember, Hookup ls 


Sow'thcy ave right there wih the 
dikes shot 


Staten” said my 
nt Kennedy, 
fering my quention 
iefore't coull gee it 
ft He wil thw 
Ma Jot more won 
ierfil “things than 
that, before the eves 

"kha he di, 

‘Aas we went into 
the banquet room the 
tonstmaater nase 
Irodueing 4 long Une 
Of the guests to: Mr 
Roth. “T got inline 
and when f came my 
turn Me. Roth asked, 


My advice to you is, 
‘wait 


don't "seate “ainother 


‘amazing courte 
ad ee hata won 
Have got. Nour divie 
dendsin increased pons= 
er will he. enormous. 
Victox Josns. 


"What are your 
tale Me Jones and 
Action and telephone number? Why: he 
asked this learned later, when he pickes! 

from the crowd the 60. me he had. met 
two hours before and called each by name 
without a mistake. What ix more, he named 
Fach man's business and telephone mimber 
for good measure. 

1 Won't tell you all the other amazing things 
this man did except to tell how he called 
back, without a minute's hesitation, long lists 
of timbers, bank clearings. prices, lot ni 
Bers, parel post rates an anything ese the 
guests gave kim in rapid order 

‘When tl met Mr Roth. alich you may be 
gure I did the first chance I got—he rather 
bowled me over by saying, in his quiey 
modest way 

“There is nothing miraculous about my re 
membering anything I want to remember 
eter 1 be hames, faces, igure facts or 
Something I'have read ina magazine, 

You can do this just as easy es 1 do. Any 

ith an average mind can learn quickly 
to-do exactly’ the sume things which seem 50 
iculous when I do. them. 
“My own memory.” continued Mr. Roth, 
‘was originally very faulty. Yes, it was—a 
really poor memory. Os meeting a man 1 
‘oul love his name in thirty seconds, while 
ow there are probably 10,000 men and 
‘women in the United States, many of whom L 
hhave met but once, whose names 1 can call 
instantly on meeting them." 


That in allright for you, Mr. Roth,"I 
terrupted, “you have given years to it! But 
hhow about me? 


ie Jones 
you eee 


he replied, “I can teach 
of a good ‘memory in one 


Course I Place You! Mr, Addison Sims of Seattle 


Read shi letter ftom Terence J. MeManus, 


oft fem ofc Woeynae, AteMlanan & 
170 ronda’ and a 


trial lawyers tn’ New Vork! 


Mr. McManus dida't 


the samme of 


‘and fam ‘can 
Remember any figures T wish. to tememb 
Falephone, wumbers come cantiy, 
T'hawe led “them. by" Ate’ Roth's 
Coy wietherd. Street nddremes are’ just as 


sure of myst, and confident 
nd “easy as am ld shoe’ when get on my 
feet at the lab. of at a banquet. or fa'a busines 


toma it work right: 


Send No Money 


fie ete Independent, 
werd qartes “Seen pute 
‘wing 


all the coupon 
ete gue wll be 
you are pot 


iecoure, fend oy 3 in Tal 
Se dat and yes tave 


Indepene 
Dees. R178, 349 Sheth Avenue 


Independent Corporation 


eel 


foo. seat 


team Draftsmanship 


A great profession is open to you. No matter 
‘where you live or what you are doing, you can become 
3 master draftsman by spare time study at home. 
Bend the coupon below and get information, about 
‘Learn Bow other men have risen to big jobs 

‘and large salaries through the same Chicago “Tech” 
‘courses that you can take. You get the free les 

‘on and catalog which explains every~ 

‘thing-—just for theasking. Send now 

today. (See coupon below.) 


Make Yourself Worth 
$60 to $150 


a Week 


to go around is the 
cxy ‘of thousands. of employers. And. this 

p rr owe, binge pay tha eve efor for avaiable 
men, Construction workall over the country. postponed during the war, must now 
iene "Expanding business “iraltswien, Factories, architects, electrical 


Not enough dra 


ts, contractors, sheet metal works, ublishers, engineering concerns are all 
fearching for trained men, Take advantage of the food 
tide. Learn draftsmanship. 


Train Under Experts 


‘This is ye mur chance. 


Trside craftsmen wh 
experience. They 
Kode tat reir 
are to hold the responsible positions 
With this training’ you are the man 
wanted-the man who will be pushed 
head. because you can do the things 
that employers wm done.” Sart with 
{good salary and put yoursel in line for 
lek promation._"It you can’t come £0 
i tend the college, you 


“a 
Tilgfree tat o> 


Other Paying Courses mye 


Hf you want totale 
nical study, the coupon 
olour couries, ‘Mar 
{inform 


Send the Coupon i 


make more money if, you train for it 
fi the ‘high, salaried clas without any ‘need- 
Which course are 


ig jobe are 
Chicago Teck 
fess delay 

You tntereted in? 


Te makes you 


Jy self-confident expert 
“Mail the : 


ow —today! 


CHICAGO TECHNICAL COLLEGE 


331 Chicago “Tech” Bldg., Chicago, Ml 


ad pont-ralnformation om baw Ica become 


‘ieoat obiation on m 
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Post Office. onmed Sate 
Free Trial Lesson Included When Inquiry is for Draftemanship or Plan Reading. 
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Take $36 as Your Saving 
_ on a New Oliver 


You Get a New Oliver 
We do not offer a second-hand 
ebuilt machine, So do not con- 
ase this new $64 Oliver with other 
typewriter offers, 

The $36 you now save is the 
result of new and efficient sales 


to you. 
ing the war, when economy was so 
widely urgent. 

We no longer have scores of 
branch houses and offices through- 
‘out the country, We save that 
money that was going for rents, 
employes’ salaries, ete, We no longer 
have a lot of salesmen traveling 
about the country, We save that 
money that was going for their sal- 
aries, commissions and road ex- 
penses, We dispense with other 
superfluous selling expenses. And 
thus we save §36 in all on exch ma 
chine, And that saving goes'to you. 

Our new plan has had a tremen- 
dous response. Sales have multi- 
plied four times since its adoption, 
And today we are again adding to 
our manufacturing facilities, 


Our Free Trial Offer 


This is our plan: You may have 
an Oliver for free trial by answer- 
ing th 

We will send you an Oliver Nine 
direct to your office or home for 
five days’ free trial; it does not cost 
you a cent. Nor are you under the 
slightest obligation to buy. 

We give you the opportunity to 
be your own salesman and save $36, 
You are the sole judge. No sales- 
men need influence you, 

If you decide to keep the Oliver, 
pay us at the rate of $4 per month, 
If you do not wish to keep it, we 
even refund the out-going trans- 
portation charges, That is all there 
{sto our plan. It is simplicity itself. 


advertisement. 


‘Over a year to pay. 


A Finer Cine 
Type 900,000 
ata Sold 


Fair 


Beforethe 
War 


Our Finest Model 


In this Oliver 9 you obtain the finest, most 

complete typewriter we have ever built! And 

our Maximum 

service is inbuilt. Read what a few of the many 
great users say about the Oliv 


National Suit & Cloak Co, New York: “In 
our business typewriters are kept busy eight 
hours of every day. It is necessary that we 
fuse machines that are not alone speedy, but 
those that will stand up under such conditions. 
It was for these reasons that we installed the 
Oliver, and are now using over 500 of these 
machines, having standardized in them.” 


Nau, Rusk & Sevearingen Co, Cleveland: 
“Our typing is of great importance in our work 
as public accountants. It is highly necessary 
that we get clean-cut figures, a perfect register, 


te OLIVER 


A Saving 
of $36 


every one carri warantee, 


We sell direct from factory to save you $36. For $64 you 
now get the same Oliver that sold for $100 before the war 
—our latest and best model. Five days free trial. 
money down. Return the Oliver or keep it for $4 a month. 


No 


and the best possible copies. That's 
why we use Oliver Typewrit 
The Olivers are ‘on the go’ c 
stantly in our office. The operators 
have no trouble with them and find 
them very simple to operat 

Among other prominent users of 
the Oliver are Morris & Co,, New 
York Central Lines, Boston Ele- 
vated Railway, Hart, Schaffner & 
Marx, Diamond Match Co, and 
others of great rank. 


Over a Year to Pay 


Note how easy our payment plan, 
You send us only $4. month wntil 
the $64 is paid. The Oliver is yours 
before you realize it. Why buy or 
rent a second-hand machine when 
it is 60 easy to own a new Oliver! 


Mail the Coupon 


Thousands are caking advanta 
this offer. Thousands are sa 
$36, ‘The coupon below brings you 
Free Trial Oliver or 


ver, want to kow 
n and the Oliver, 
is arranged to. bring 
EITHER. Which for you? Avoid 

appoiniment-—order now to secure 


So. the coupor 


Be a Certificated 
“Electrical Expert’’ 


“ELECTRICAL EXPERTS” Earn $12 to $30 a Day 
What’s YOUR Future? 


‘Trained “Electrical Experts” are in great demand at the highest salaries, and the op- 
portunities for advancement and a big success in this line are the greatest ever known. 
“Electrical Experts’ earn $70 to $200 1 week. Fit yourself for one of these big paying 


position 
Be an “Electrical Expert” 
‘Today even the ordinary. Electrician—he “screw driver" kind is making money—big 
hut it's the trained man—the man who knows the whys and wherefores of Elec: 
Ercliy-—the "Electrical Expert"=—who is picked out to "bom" ordinary Electricians —to bos 
Big Jobs—the jobs that pay. 


$3,500 to $10,000 a Year 


Get in line for one of these “Big Jobs” by enrolling now for ly-learned, quickly- 
‘grasped, right-up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity. 


Age or Lack of Experience No Draw-Back 


You don't have to be a College Man; you don't have to be a High School graduate. 
My Course in Electricity is the most simple, thorough and successful in existence, and offers 
every man, regardless of age, education, or previous experience the chance to become, in a 
Very short time, an "Electrical Expert,” able to make from $70 to $200 a week. 


I Give You a Real Training 

ogineer of the Chicago Engineering Works I know exactly the kind of t 
ing 8 man needs fo get the best positions at the highest salaries.” Hundreds of ny students 
We ow earning $9,800 to $10,000. Many. are now successful ELECTRICAL CON- 
TRACTORS. (Read my students’ letters) 


Your Success Guaranteed 


So sure am I that you can learn Electricity—so sure am 1 that afte 
‘class in electrical work, that 1 will guarantee 


As Chief 


of Electrical Tools, Materials and 
also supply them with Drawing Out- 
ings that other schools don't furnish, 
‘You start right in after the 

first few lessons to WORK AT YOUR PROFESSION in a practic 


Get Started Now—Write Me 


root Lessons both 
“These cost you nothing and you'll enjoy them. Make 
the start today for a bright future in Electricity. Send in 


a 
& . L. L. COOKE, Chief Engineer, 
<Q, CHICAGO ENGINEERING WORKS 


Dent. 33, 1918 Sunnyside Ave, Chicago, Il. 
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Froma Small Salary to #500%a Week Profit- 


Free Proof That I 
Can Raise Your Pay Too ! 


By A. L. Pelton 


WANT to have 2 Tittle manstoman talk 
with you about getting ahead. T want to 
Taaboc ‘at iter up there andthe man 

tho wrote iu. Laat to show what tha to 

Ao with you, and your future 
I guess you have heard of me 

names "You may have met ooe of my. many 

thousand friends. Peshape he called me =the 
nan who makes met rich" ‘ot of people do 

fall me that and T can't disclaim the file for 1 

fave lifted up thoubands from poverty torch 

Mr, MeCleylne, who wrote tha eters but ewe 
four hundeed thousand who bave fownd that 

tuy “Hive, Days Pree Proof That 1 Cen. Raise 

our Pay announcement, as ned & blue 


400,000~sounds ike pretty. big. onder 
dean’ shut the point i this if something 
‘works 400,000 tines ought to work 400.008 
Times, Thats ‘he way T-Byute. And that’s 
fehy 1 am st euaking the sme propose, 
Don't misunderstand me-—I am not blowing 
my own form. Tam por 3 gexiun—just an 
crdinry everyday chap.” know what i ee 
Tike torte down and timort out, T have had 
‘hard Tuck and disappointment dog my. fou 
ttepe and heodeo. everything. ve ted 10 Bo, 
Fave bnown what poverty it, “And ite be 
cause have been there mysel, and. Became 1 
found the way out to be so wosderally imple 
ther Tonceetarted in the right dvetion, that 
Tiwant to show the “other fellow” how to-do 


Pelton is my 


1 used to talk about my wonderful “secret.” 
Now that about half’ million ‘people Know it 
ins hardly a sectet_ any more. Bot secret or 
fo secret, the effectis the same. The thousands 
find thoussatle of men who have used it all xy 
the came thing,—"Pelton dees what be says! 

‘And I.do,—or rather thie “secret” does. Mr. 
McClevin’e experience i n't the exception, 
the rule. That Totter ie one of some $0,000 
similar caer, 


One yong fellow, T know, jumped ie salary 
from $22.50 a week to over 85,000 2 year i= 
five months.” Another, 2 clerk in a country 
feneral store three years ayo, ie ow renerat 
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Popular Science Monthly, ai 
225 West 30th Street, <7 
New York City. || & 
Gentlemen: = 
We advertise in more than Stet 
forty publications, and keep a LADORATORY AND CHEMICAL SERVICE 
Tull record of each one. Your 
publication has paid us better | win" Wicd er tasty 
than any other magazine we use. ee 


Not only do first returns cost 
less, but we get a larger percent- 
‘age of second returns. A num- 
ber of our best regular custom- 
ers were introduced to us by 
Popular Science Monthly. 
Very truly yours, 
Cuasuers Pristixc Works. 
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“You’ve Gone Way Past Me, Jim!” 


“Today good old Wright came to my office. All day the boys had been dropping 
in to congratulate me on my promotion, But with Wright it was different. 


‘When I had to give up school to go to work I cam seeking any kind of job—I was 
just a young fellow without much thought about respor ‘They put me on the payroll and 
‘turned me over to Wright, an assistant foreman then as now. He took a kindly interest in me from 
the first. ‘Do well the job that’s given you, lad,” he said, ‘and in time you'll win out.’ 


“Well, I did my best at my routine work, but I soon realized that if ever I was going to get ahead 
I must not only do my work well, but prepare for something better. So IL wrote to Scranton and found 
I could get exactly the course I'needed to learn our business, I took it up and began studying an 
hour of two each evening. 


“Why, in just a little while my work took on a whole new meaning. Wright began giving me the 
most particular jobe—and asking my advice. And there came, also, an increase Next thing 
Tknew I was made assistant foreman of a new department. 1 kept right on studying because I could 
see results and each day I was applying what I learned. Then there was a change and I was pro- 
moted to foreman—at good money, too. 


“And now the first big goal is reached—I am superintendent, with an income that means inde- 
pendence, comforts and enjoyments at home—all those 
things that make life worth living. 


“Wright is stil at the same job, an example of the tragedy of lack 
of training. What a truth he spoke when he said today, "You've 
fone ray past me, Jim,—and you deserve to.” Heads win—every 
time! 

Yes, ply. a question of tra 
money you need, but your head can ify 

‘The International Correspondence Schools have helped 
two million men and women to win promotion, to earn more money, 
to know the joy of getting ahead in business and in life. 

Isn't it about time to find out what they can do for you? 

You, too, can have the position you want in the work of your 
choice, with an income that will make possible money in the bank, 
a home of your own, the comforts and Iuxuries you would like to 
provide your family. No matter what your age, your occupation, 
your education, or your means—you can do it! 

All we ask is the chance to prove it—without obligation on your 
part or a penny of cost, That's fair, isn't it? Then mark and mail 
this coupon. 
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POSITION 


AUTOMOBILE 
ENGINEER 

REPAIR MAN 
CHAUFFEUR 


Put Your Name 
On This Pay-Roll 


are wanted for big-pay_po: 
gineering. We have made it 
Positions. You don’t 


sngineers and specialists 
ie reading course that will equip you to be 
mobile expert without taking any time from your present work 
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Electricity 


Learn At Home 


HERE is a wonderful o} ene! right now for young men who like electricity. 

If you are ambitious and will train yourself in spare time you can step into.a 

ood position and get experience that will give you a real start toward success in 
Good salaries are offered with rapid promotion. 

For 29 years the International Correspondence Schools have been training young 
men for success in electricity and over 200 other subjects. They will help you pre- 
pare right at home for a position in the line of electrical work you like best—or in 
any other work that appeals to you. Thousands of men, through I. C. §, training, 
have stepped into fine jobs, but never were opportunities so great as now. 

Lat the IC: & belp you. Choose the work you ike bet fn the coupon below, then 
mark and mail it t ‘This doesn't obligate you in the least, and it will bring 

wu information that may start you on a successful career. ‘This is your chance, 
jon’t let it slip by. Mark and mail this coupon now. 
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Unquestionable performance in widely different indus- 
tries has made electric heating just as vital a necessity 
as electric power and light 


Melting Wax and Shrinking Mighty Guns 


with the Same Heat 


It is a far ery from the waxed thread 
‘that holds the sole on a shoe, to the 


Navy. Yet the same form of heat, 


huge electric heat-treating furnace, which 
the exact amount of heat required at 

‘any given time, proved itself invaluable in war 

time and has since demonstrated the superi- 

rity of electric heat for the demands of peace 

time industry. 

Ranging in size from 42 inches to 7 feet in 


General@Electric 


Company ons ~ 


Genet! Oftice 


Such absolute control is as much a 
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Waldemar Kaempffert, Editor 
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Just When Did He Cross the Tape? 


Eliminating the personal equation in the judges’ stand 


LAMSTEED, director of Green- 
wich Observatory, England, two 
centuries ago, had an assistant, 
would wateh a'star approach the 
spider-web" line in the field of view, 
and as it crossed the line he recorded 
the time, But investigation showed 
that he was persistently one second 
out*in his announcement of transits. 
Flamsteed disch arged him. 

Such delicate observations as trans- 
its ‘can be reliable only when the 
“personal equation” is allowed for in 
the deduction of results. Nowadays 
these observations are taken, 
“mean” taken to eliminate t 
sonal equation.” Every. one 
“personal equation,” which, in pl 
words, means his margin of error in 
judging quickly presented facts. 

‘What happens when a ray of light 
falls upon the retina, or when a sound 
falls upon the organs of the ear? 
‘The'stimulus of the sight or sound is 
immediately conveyed to 
the brain through the 
nerve-fibers, and the rate 
‘of this motion is from 390 
to 780 fect a second. 

When these impressions 

are sent to the brai 
thelr effect is transferred 
into action in the ease of 
the man who must an- 
nounce the happening of 
anevent. Here again the 
nerve force must travel a 
certain space in a certain 
time. This is the “per- 


‘As the runner crosses the 
line, he snaps a thread and 
closes an electrical cizeult. 
‘The exact moment is re 
corded upon aclock-driven 
drum. The device tests 
‘the accuracy of the judge, 
who registers his decision 
the instant he observes 
the runner cross the Tine 


By Latimer J. Wilson 


sonal equation" as far as the eye is 
concerned. From sense-organ to brain, 
from brain to the motor, is the flow of 
the neurian energy. 

‘That the time required for these 
reactions differs in different persons, 
there can be no doubt. Take a 
watch and call out the instant the 
second-hand reaches a certain point of 
the dial. Let others try this with 
you, and no two will call out the 
time at precisely the same instant. 
‘There will be always some slight 
variation. But quick judgment 
curately given is of utmost importance 
in the selection of judges who must 
decide the winners in a race. To 
select a judge, compare him with a 


" 


mechanical device that registers the 
exact moment a runner in a race 
crosses the line. 

Not only must the judge decide 
when the runner crosses the line, but 
he must act, either by noting the 
time in calling out the fact, the very 
moment he decides that the runner 
hhas crossed the line. Here then is a 
quality of judgment that can be 
tested by comparing the performance 
of the individual with the work of 
the machine. ‘The experienced judge 
who compares the man with the 
machine sits where he can watch the 
recording device of the instrument. 
He notes the time. The man to be 
tested stands where he has a good 
view of the line across which the 
winner must dash. As the runner 
crosses it—the exact instant the de- 
cision is made that he has crossed it— 
thefuture candidate announces or regis 
tersthe fact, ‘The man at the machine 
notes the difference 
in time between the 
recorded fact and 
‘the announced fact. 
‘This difference is the 
candidate's personal 
equation, 


Shall I Invest 
in Oil? 


Yes—if you follow 
such precautions as 
are here outlined 


By Guy Elliott Mitchell 


of the United Stat 
Geological Survey 


HE man or woman who has not 
had the following statement 
thrust upon him in the past two 

or three years must indeed be a hermit: 


Last Chance—Six Cents a Share 


A producing oll-well ston times as val 
able as a goldmine. It makes dollars ten 
times as fast. Oil investments are. the 

makers of any class of ine 


illion-in-a-Week Oil and 
Refining Company, in addition to its ot 
anormots prac’ properties, has 
equired n'1200-aere lease. in the 
portion of the Greatestever Oil Field and 
will immediately begin drilling in this 


proved territory. 
orm for age en of the 
Sounnany’s cos "be offered at 
Six CENTS A SHAR 
‘We want you to hi 


block of this choice stock at the present 
low price. ‘Telegraph your order and we 
will reserve the stock. 


Full-page oil “ads” in the news- 
papers, and oil circulars distributed by 
the billion, have added materially to 
the present shortage of paper in the 
United States. 

If you are thinking of investing in 
an advertised oil-stock company, don't 
do it. ‘The chances are all against you. 
Real oil-drilling investments are not 
offered to the public through the sale 
of stock at a few cents a share. The 
determining of probable oil territory 
is now a geologic science, and there is 
always plenty of money’ available to 
‘engage in legitimate drilling without 
advertising stock for sale at far below 
par. If, however, you are determined 
to buy oil stock, you may follow a 
course of procedure that will inform 
you whether the company to which 


you intrust your savings is a sub- 
stantial one. 

Forget at once the intimation, con- 
veyed in virtually every  oil-stock 
circular, that you must get in your 
subscription immediately, before the 
price of the stock goes up. Then sit 
down and write the company for an 
exnet description of the land it has 
acquired and precisely where it pro- 
poses to drill, 


What to Ask 


Be sure to ask for this description 
by section, township, range, and 
county, and be as insistent about it as 
you would in demanding the descrip- 
tion of a lot on which you are going 
to build a house. Ask also for a copy 
of the report by’the company’s 
geologist on this particular tract. 

If it isa legitimate company, it 
will probably have employed a 
geologist, for the simple reason 
that a geologist at a salary of 
even one hundred dollars a day 
can advise the company at a com- 
paratively small cost where or 
where not to put down a well 
that is going to cost anywhere 
from $10,000 to $75,000 to drill. 
Ask the company further for a 
detailed statement of the profes- 
sional training and the present profes- 
sional connections of this geologis 
If the company is on the square, it 
will answer these questions fully. 

Having secured this information, 
your second step will be to refer the 
matter to the United States Geological 
Survey at Washington, D.C. This 
bureau has investigated and geologi- 
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cally surveyed virtually every oil-field 
in the United States. It ean generally 
answer your inquiry as to the char- 
acter of the land of which you send it 
a description, and as to whether your 
roducer. 

you will thus 
will enable you to decide calmly— 
provided you stop reading the 
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Land surface 


Grass Creek anticline 


Land surface 


company's advertisements—whether 
you think the investment a good 
one. 

It is well to emphasize the fact that 
few if any of the real oil companies are 
without the services of expert geolo- 
gists, and that no such company will 
buy or lease oil territory without a full 
geological report on the land involved. 
‘The day of drilling by big companies 
‘on the advice of rough-and-ready and 
xperienced” oil-drillers_ and on 
“hunches,” is long past. You prob- 
ably cannot afford to hire a geologist, 
but you can get good geological advice 
from the government without cost. In 
this manner you can determine 
whether you are dealing with a concern 
organized to sell stock. It may be 
added that while every such concern 
will tell you in general terms that it 
courts the fullest inquiry and investi- 
ation, you probably will get little real 
information, because they are in 
business not to produce oil, but to sell 
stock, 

‘The oil industry affords the dis- 
honest promoter the greatest of all 
opportunities for playing 


fying ofl country, An efl-well 


925 square miles; another county in 
the very midst of one of Oklahoma's 
big oil-fields has 2277 square miles. 
But oil-lease areas are always stated 
in acres, and 2277 square miles equals 
1,457,000 acres. Your own chances 
might be worth while if you owned 
the proposed well, or a half or a 
quarter or an actual hundredth inter- 
est in it. But you are urged to buy 
1000 shares of stock at a few cents 
a share in a million-dollar company. 


That Mythical Million Dollars 


Let us see what a million-dollar 
company really is. 

It is advertised to be organized 
with $1,000,000 capital, $1 a share 
par value. But you’ and every- 
body else buy stock at, say, 8 cents 
a share. Even if all’ the ‘stock is 
sold, the cash result is only $80,000 
instead of $1,000,000; but out of this 
the oil-stock salesmen and brokers 
must get 50 per cent. This leaves 
$40,000. Then the promoters must be 
paid for the leases they have pur- 


ay bea 


chased, and a lease of any character 
whatever may easily cost $10,000, 
This leaves $30,000. Now, even 
honest promoters have some expenses 
and must live during the period of 
promotion and drilling, so that at the 
very least another $10,000 must be 
deducted. Thus we an actual 
working capital, with all the stock 
sold, of $20,000 for this “strong 
$1,000,000 company,” and you have an 
infinitesimal 1/12,500 interest. Now, 
remember also that the average cost. of 
Grilling one well will ext up this $20,000 
and in most cases require another 
$10,000, or $20,000, or $30,000. 

Therefore it is a great deal easier for 
the promoters to spend about $5000 
or leas on a poor or worthless lease and 
on a derrick to make a showing, and 
let it go at that, saving $15,000 of 
yours and other investors’ money for 
their own paramount needs. With 
this stake thay can go blithely along 
and promote another eompany. 

Tt is the business of stock-promotion 
advertisers to build successes on paper 
and to explain away suggested pos- 

sibilities of failure. 


his game, 

‘A good oil strike far 
transcends the most lurid 
gold discovery. ‘There are 
215,000 producing oil-wells 
in ‘the United States, 
and very many of them 
came in as big gushers. 
On one day such a well 
was merely a gambler's 
chance; overnight it may 
become a one-million-dolla 
property, producing with- 
‘out labor on the part of 
the owner one thousand or 
five thousand, perhaps ten 
thousand, doliars a di 


Oil-Promoting Psychology 


One of these big gushers, 
stating the number of bar- 
rels produced a day, is 
mentioned in your adver- 
tisement as having come in 
in the same county where 
the new company has a 500- 
acre lease. You uncon- 
seiously imbibe the im- 
pression that you surely 
must have a fifty-fifty 
chance of 1 gusher too. But 
a county is a large unit and 
counties are not entirely 
underlain by oil. One Texas 
oil county, for instance, has 


‘To read many of the 
oil-stock advertisements is 
to feel money trickling 
through your fingers. Of 
course we all know that 
there is no greater gamble 
‘on earth than oil, and that 
the failures far exceed the 
successes, But in reading 
through the advertising of 
a new oil-stock promotion, 
one experiences a creeping 
sensation that this partiou- 
lar company is destined to 
be a winner, 

‘The writer once spent a 
few hours among the Fraud 
Order oil files of the Post- 
Office department. The 
proved lies told by these 
companies, the representa~ 
tions they made without 
any basis of facts, and the 
amounts of money they 
secured from the public as 
set forth in the records are 
enough to make devils 
weep. 


A Man with a Past 


A New York promoter, 
who is now under indict 
ment, has promoted thir- 
teen ‘oil companies and 
flicked Heaven knows how 


many “investors.” All thirteen com- 
panies are rankly fraudulent. The last 
one was organized with 3,000,000 
shares of stock without a single solitary 
asset. The joke was that the whole 
burden of the advertising in No. 13 
was to convince the public that the 
‘company was very conserv: ‘The 
promoter frowned down the methods 
of the get-rich-quick chance concerns, 
and told his customers that in this 
substantial company only 20 or 24 per 
cent profit a year was possible. It was 
an investment, in no sense a specula- 


tive venture. “Incidentally he created 
‘a market for the stock by himself buy- 
ing 1,000,000 shares at prices advanc- 
ing from’30 to 70 cents a share—par 


pany with a capital of $20,000,000 
adyertised property in Mexico valued 
at_$134,000,000, ‘This concern was 
going to become in effect the Standard 
Oil Company of Mexico; it had one 
contract for the delivery of 100,000,- 
000 barrels of oil over a period of 
several years, and another contract 
with a foreign government calling for 
the delivery of 100,000 barrels a 
month. Thousands of dollars’ worth 
of stock was sold, mostly to poor peo- 
ple, but the Post-Office department 
found no assets and that all the money 
from stock sales had gone into the 
promoter’s pockets. 


Some Rich Oil Companies—on Paper 


Another compan; “Guaranty 
Investment Company” wherein the 
verdict was “guilty"—advertised itself 
as being as good as any bank. It 
owned five subsidiary oil companies 
and a 2000-barrel-a-day refinery—on 
paper. It actually acquired one very 


shallow well with capacity of less 
than one barrel of oil a day. Other 
than this it had no resources; but it 
issued thousands of photographic cir- 
culars, declared dividends, advanced 
its stock from $1 to $9 a share, and 
managed to clear up $96,000 from the 
sale of stocl 

‘The Associated Advertising Clubs 
of the World, with headquarters in 
Indianapolis, ‘makes the statement: 
“At least 95 per cent of the oil-stock 
advertising offered to newspapers to- 
day is unworthy, and publishers who 
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want to be honest to their subscribers 
are refusing to give it space.” 
Probably the greatest rush of oil- 
stock selling is over. Billions of dollars 
have been milked from the small in- 
vestor caught in the net of flamboyant 
and extravagant advertising; but in 
the past year or so the public has be- 
come more discriminating. ‘The oil- 


Popular Sevence Monthly 
stock promoters and advertisers have 
been quick to change their tone. Your 
present-day promoter usually invokes 
the science of geology and even quotes 
the words of a State Geological Survey 
or of the Federal Geological Survey, 
although such quotations have but a 
remote bearing upon the particular oil 
‘stock sought to be unloaded, Some of 
the shadiest oil literature quotes 
Director George Otis Smith, of the 
United States Geological Survey, in 
large type, and a hasty perusal of the 
statement leaves the reader under the 
impression that the company has the 
unqualified endorsement of the Geo- 
logical Survey. 


Beware of that Oily Candor! 


An alluring form of advertising is a 
perfectly frank statement that the 
purckase of the oll stock in question is 
speculation. If you can not afford to 
take a chance and lose $10 or $25, do 
not go into this scheme, because oll 
investments are uncertain. Admit- 
tedly it is stated, it is a long shots 
however, the backers of the company 
‘have such a firm belief in it, based on 
the best geological information obtain- 
able, that they have put their own 
money into the venture. Don't go 
into it if you can’t afford to lose the 
$10, but if it wins, the returns will b 
fabulous. And at this critical, psy- 
chological juncture the advertisement, 
tells of two or three strikes in “similar” 
fields where land worth originally a 
few dollars an acre became worth a 
million dollars overnight, so that in- 
stead of feeling that you éannot afford 
to lose your $10, you become anxious 
to know whether the company would 
take as much as $200 of your money. 

One company, operating or rather 
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selling stock, in the very shadow of the 
nation’s Capitol, actually advertised 
that it would refuse to take more than 
‘$2000 of any person's money, because, 
this psychological advertiser stated, 
that was as much as any ordinary per- 
son could afford to lose on a gamble. 
And yet, after you finished absorbing 
‘the allure of this half-page advertise- 
ment, you felt that if you had the 
money you would know how to eir- 
cumvent the high-minded officials of 
thia company and buy another $2000 
vorth of stock in your wife's name, 
and still another $2000 worth in your 
stenographer's name, and then have it 
transferred to you. 

How the stock promoters laugh 
when they see the publie biting at any 
of these new baits! 

‘The best conception that we may 
get of the value of oil stock advertised 
through the newspapers or by circular 
is from the fact that not a single share 
‘of such stock is ever bought by an oil 
geologist, either those in the United 
States Geological Survey, the state 
geological surveys, or those in private 


‘There is just one other thing to 
emphasize, If you have been able to 
withstand the oil-stock circulars and 
newspaper advertisements, never let 
the personal oil-stock salesmen get 
near you. All he wants is a chance. 
Do not say that you are keen and 
shrewd and hard-headed and know 
what you are doing, He will get your 
money, I say, If you have a thousand 


dollars to invest, so that you decideit 
is worth while to make a trip to the oil 
property and examine it yourself, then 
you are, beyond the peradventure of a 
doubt, lost, lost, lost. You will become 
inoculated with the ‘ever of the oil 
country and before your man lets you 
go—penniless—you will have become 
convinced that his company has the 
finest prospects and certainties of any 
of them. 

There are a dozen tricks worked on 
the ground to one away from it. I will 
mention just one that is a winner. 
Almost every oil-field has barren spots 
—why, even geologists cannot say 
with certainty. You will be shown a 
160-acre tract right in the very heart 
of the field, with oil-wells spouting or 
pumping on all sides. Even a tyro can 
‘see at a glance that the oil must be 
under the 160 acres which your com- 
pany has acquired by the most 
peculiarly wonderful good fortune, 
and after you have handed over all 
your cash, you turn in your diamond 
pin and your wife's ring, if you can get, 
hold of it. Some of these barren spots, 
where nothing but dusters—dry holes 

-result, are more productive of dollars 
than the best part of the oil-field, 

‘You hear oil promoters also talk a 
great deal about domes. The oil is 
found under a dome or anticline of 
rock or tight clay. The shell of the 
dome is what keeps the oll from rising 
through the earth and dissipating. It 
has collected there during hundreds of 
centuries and is under high pressure, 
0 that when the drill pierces the dome 
the oil rushes up to the surface. But 
the oil may be only in the very top of 


Landing on the Wheel within 


HY should large wheels in- 
‘stead of small ones be used 
on an airplane's landing-gear 
when rough ground is en- 
countered? The action of small 
and large wheels is illustrated 
when a roller skate is compared 
with a bieycle. See what hap- 
pens when each runs over a rough 
surface, The tiny wheels of the 
roller skate are all right on a 
smooth pavement, and so are the 
small wheels of an airplane. They 
make less speed than large wheels 
and come to a stop in less space. 
But try to skate over the soft 
damp ground, and the little 
wheels will sink up to their hubs 
before they get a chance to roll. 
‘The bieycle goes with ease over 
ground which would stop the 
roller skate. The airplane wheels 
must combine the ability of the 
bicyele to travel over rough 
or wet ground, with the ability 
of the roller skate to stop within 
a reasonable space when landing 
on very smooth ground. 
‘A recent invention meets these 


‘When the airplane lands on smooth ground, 
‘small wheels operate. When on rough ground, 
‘the small wheels rotate around the large one 


the dome, and while your company’s 
land is located along the dome all right, 
it may be half a mile away from the 
oil. So that, unless the investor goes 
in company with a reputable geologist 
or operator, he had better keep away 
from an oil-field. Furthermore, what 
will be shown to you on the surface of 
the ground as an ideal dome may be 
no indication of the oil structure be- 
neath the ground. Some apparent 
domes are not oil comes at all, and 
conversely some of the heaviest pro- 
ducing oil-fields are depressions or 
perfectly flat. ‘The domes are con- 
cealed except to the geologist, who 
traces out their structures from miles 
away. 


Follow These Precautions 


If you are thinking of putting your 
money into oil, write the company or 
broker (1) for the exact description of 
‘the land; (2) for the exact description 
of the point selected for drilling; (3) 
for a copy of the report of geologist 
who examined its oil possibilities; (4) 
for the name and the credentials of 


that geologist. 
Write to the director of the United 
States Geological Survey, Washington, 


D. C,, inclosing the answers to these 
‘questions and asking advice. 

Write a similar letter to the Director 
of the State Geological Survey of the 
statein which the company is operating. 

This will be a better procedure than 
handing over your cash, and, us 80 
many do, later writing to the Geologi- 
cal Survey for this same information 
when it is too late to be of any use. 


Wheels 


requirements. ‘The idea of a 
large wheel is carried out in a 
series of small wheels, in one or 
more vertical planes, mounted 
on rotating frame so that they 
form the periphery of 
what would otherwise be 
4 wheel of several times 
their diameter. 

‘The airplane, coming 
to the ground in a rough 
field, strikes the soil 
with one of the small 
wheels, which would 
stick and sink to its hub 
if the small wheels were 
not arranged around the rim of 
the large wheel, and the airplane, 
stopping suddenly, would “nose 

Instead, the force of im- 
brings into position in suc- 
cession the small wheels, retard- 
ing the forward motion of the 
and helping to bring it to a 
quick but smooth stop. When 
the airplane lands on smooth 
ground, it will not run too fast or 
too far, as it would if only large 
wheels were used. 
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As the Bird Sees Us 
The photograpner takes some top views 


saqage 


sla 


[Never in all the four years 
‘of wa did we see this view 


Taking Out the Wrinkles 
Without a Scar 


EMOVING wrinkles is a com- 
paratively new development 
of painless surgery. A wrinkle is 
too much skin brought about on. 
parts of the face by the expansion 
of the skin. This is caused by 
thinking, worrying, or even by 
laughing, Persons’ who do not 
think, worry, or Iaugh have tight 
skins and masklike expressions. 
When these folds of skin over 
the subeut tissue grow 
bulky and disagreeable, the wearer 
of the wrinkles looks into the 
mirror and thinks ‘How terrible! 
I'm growing old and wrinkled!” 
But here Dr. L. R.Stoddard, a New 
York surgeon, “comes as the 
“beauty doctor” to smooth away 
the impressions of time. 


iy,amooth 
y other neat 
by wrinkles, Stitches 
tare then taken 

the cut edges of 1 
Skin. The length aer 
from —needle-hole 
needle hole isp 
igreater th 
ty-sccond of an inch 


This shows two pieces 
of, skin, greatly mag. 
Died, containing the 
‘wrinkles that ‘have 

from 
patient 
Note their symmetrs 
cal form 


“Here can be scen the stitches unremoved below the eye, while those above 
the eyelid have been removed and sil trace of a scar eliminated. Ime 
mediately after stitching, aristol powder is applied as a dreming. Care 
B taken not to cut any of the larger branches of blood. vesicle, a0 thet 20 
Giscoloration will result 


Removing stitches 
with a. safety. razor. 
This ix “done about 


Whence the stitches 
have been removed 


Before starting, « two- 
percent soluticn of co- 
nine is injected under 
the skin to lie it, ae a 


blister lifts the "slein, 
from the 

tissue. With 

thus puckered up, the 


incision iv made” and 
the wrinkle is carefully 
cut out 


For Thirteen Hours We Clung to the Balloon Rigging 


How the pilots of a navy balloon cut away the basket to lessen the 
weight, and how one of them slept in the air, clinging to the cordage 


HE National Balloon race of 

1920 began at. Birmingham, 

Alabama, on September 2 
‘With winds usually to be expected, 
the city was sufficiently inland; and 
the by-product gas furnished ‘by a 
oeal steel company was good, having 
a lift, as balloonists express it, of 
about forty-five or forty-eight pounds 
to a thousand cubie feet, correspond- 
ing to a minimum of thirty-six hun- 
dred pounds, and a maximum of about 
two tons for standard eighty-thousand- 
cubie-foot-eapacity racing balloons. 

‘The object of the race was to qualify 
two crews who would, with Ralph 
Upson, the holder of the international 
championship, compose a defending 
team of three balloons against the 
challenge of France, Belgium, and 
Italy, in the international contest to 
be run on October 23, also from 
Birmingham. In these’ races, the 
balloon making the farthest straight 
we, oF rather great circle, distance 
fem ihe starting-point is the winner. 
The circuitous course of the actual 
balloon track, due to variation in 
wind direction, is not credited. 

In the national race were eleven 
starters. Besides Upson’s, there were 
four balloons piloted by army men, 
fone by navy men, and five by civilians. 
the greatest distance was made by 
an old professional balloon-racer of 
international experience, H. E.. Hone; 
well, about six hundred and eighty 
miles, He landed near Thamesville, 
Ontario, after passing over Toledo 
and the western tip of Lake Erie. 


The Fate of an Army Balloon 


An army balloon, piloted by Liew- 
tenant Thompson, came down also 
Ontario, nine miles from Honeywell's 
Tanding, and only 1.3 miles leas in 
distance from Birmingham. Part of 
the equipment of this balloon dipped 
in the Inke while crossing, and a 
watery finish was barely averted. 

This is probably the only race in 
which Mz. Ralph Upson has been a 
contestant, that he did not win. 
Rather than take a chance at erossing 
Lake Erie, he landed near Amherst, 
Ohio, about six miles west of Elyria, 
Therefore he was third, his landing- 
point being six hundred and twenty 
miles from Birmingham. 

About five miles less in distance 
from Birmingham, but some fifty-five 
miles to the westward, near the lake 
shore, landed the Navy, piloted by 
Lieutenant Sloman and the author. 

One contestant landed in Ohio, 


By Lieutenant Raffe Emerson 
U. 5. Navy Reserve Flying Corps 


near the Indiana line; another in 
southern Indiana, and all the rest in 
Kentucky, some three hundred miles 
from Birmingham. The first three 
composed the American team in the 
international event of 1920. 

Balloon races start just before 
sunset. More than a hundred pounds 
of ballast is used to weigh into the 
night, as it is called; that is, to over 
come the loss of lift due to the altitude 
to which the balloon is taken, to the 
lower temperature of the upper. air, 
and to the oncoming shades of night. 
Except in storm, all is now serene 
until’ morning. With sunrise, and 
usually a partly clouded sky, troubles 
begin. Unless unchecked, the balloon 
may rise to a great height, with con- 
sequent rapid descent and enormous 
sacrifice of ballast. One balloon was 
thus put out of the national race. 

If the morning is bad, the afternoon 
is usually worse, and the coming on of 
the second evening finds the ballast 
and the pilots’ endurance badly spent. 
It is a question whether there remains 
enough ballast to weigh into the 
second night. 


Running into a Storm Center 


The end of the first twenty-four 
hours of the 1920 national race found 
five of the eleven starters still in the 
air. Our navy balloon had just 
crossed the Ohio river, and was 
trailing. The trail-rope was caught 
around a tree. There were some 
four hundred pounds of ballast and 
other disposable items aboard. The 
wind was about eighteen miles. 

‘We could get through the night— 
that was clear; but that we would 
find ourvelves at daybreak approach- 
ing the Great Lakes with practically 
no ballast reserve was equally clear. 
‘We were running into a storm center, 
with increasing velocity of the surface 
wind. In the morning we might not 
be able to dispense with the basket to 
advantage, and the maneuver might 
be out of the question in the higher 
wind. So we decided to get rid of 
this heavy basket while we could. 

‘The basket touched the ground; 
the time was noted: the basket was 
detached; the remaining ballast and 
equipment were secured to the rigging, 
to which we pilots betook ourselves as 
soon as the trail-rope was disengaged 
from the tree. 

‘The balloon rose thirteen and one 
half minutes after the basket touched 


the ground, reaching sixty-nine hun- 
dred feet above sea-level. By careful 
maneuvering it was brought down to 
about fifteen hundred feet; and there, 
with little difficulty, it was maintained 
throughout the night. 


Thirteen Hours in the Rigging 


For lack of a basket, we pilots had 
to cling to the cordage and a wooden 
ring during the final thirteen hours of 
the race. The ballast and remaining 
‘equipment was stowed on a piece of 
canvas. This, with a pair of ropes 
across the load-ring, formed a sort of 
seat, our legs hanging outside and 
over the edge of the ring. We held 
on to the cordage and to each other. 
Movements had to be rather care- 
fully accomplished, such as placing 
instruments, getting out flashlights, 
and handling ballast. Legs and hands 
inaisted on going to sleep. 

Half an hour after midnight, we 
passed directly over the center of the 
city of Indianapolis. There was too 
much noise below for people to hear 
our calls through the megaphone, and 
two messages thrown overboard were 
unnoticed, 

Morning brought Sandusky bay in 
sight. Course and speed, and re- 
maining ballast, were rapidly checked 
up. It was found that on our course, 
‘the balloon would traverse Lake Erie 
lengthwise for a least one hundred and 
thirty miles, and perhaps over two 
hundred miles, A storm had been 
us during the night; its 
med use 

We made a quick calculation— 
speed per hour, twenty miles; time 
for one hundred and thirty miles, six 
and a half hours; nearest rain ahead, 
twenty miles; ballast to counteract 
temperature drop, sun to cloud, one 
hundred pounds; ballast to offset 
rainwater on balloon, two hundred 
pounds, sand ballast available, one 
hundred and forty-six pounds; other 
disposable load, about seventy pounds. 
‘Toproceed beyond the shore-linemeant 
a deliberate sacrifice of the balloon, and 
a.credit by the contest committee of 
distance only to the point where we 
crossed the shore, Conclusion: land 
at a favorable spot before reaching the 
coast. 

‘There was no difficulty in the land- 
ing, because when ripped at an cle- 
vation of twenty feet, the balloon 
deflated almost instantly. The weight 
of the remaining equipment was noted 
and the balloon rolled up for ship- 
ment. 


“We were running into a storm center. In the 


Bours spent in dhe Henin of 
‘With Lieutenant Lieutenant Emerson 
sepreomted the many ie the Hatton Baton race of 


‘The Basket Gone, ‘They: Clung:ta the Rigging 
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1920, which started from Birmingham, Alabama, on 
September 25, 1920, The race was to determine the 

selection of two crews who would, with Ralph Upson, 
holder of the international championship, make Up @ 
defending team of three balloons against the challenge 
of France, Belgium. and Tealy. 

The greatest distance was made by H. E. Honeywell, 

‘and the next greatest by Lieutenant Thompson in an 
‘army balloon, 


Making a Heavy Crane 
Obey at a Touch 


‘HIS is a very obedient crane 
0 obedient, in fact, that it 

will lower a ton-and-a-half weight 
‘on an egg without breaking it. Of 
course, the weight cannot rest on 
the egg—it must just touch it. ‘The 
demonstrator held the egg on a large 
ring casting and signaled to the crane 
operator to lower the heavy weight 
Down, slowly down, came the weight, 
until it rested on the egy. ‘The signal 
to stop was given, and the demon- 
strator withdrew his hand, leaving 
the egg in place tightly held between 
‘the weight and the casting on the 
floor. 

Sensitive crane control is oftentimes 
necessary in constructional work when 

‘a large body must be lowered and 
Placed in n certain position, This ix 
‘the case in placing heavy girders and 
in assembling heavy machinery in large 
machine-shops. 


Storage-Tanks Now 


INPACK the pressed-steel plates, 

carry them one by one up to the 
roof or out to the place where the tank 
is to be erected, and you have the 
simplest method of putting up a stor- 
age-tank for liquids. 

‘Since the sections are uniform in 
size and interchangeable, there is little 
trouble in assembling this reservoir for 
the water, oil, or other liquid to be 


‘The tanks are built of pressed-stec! plates joined 


by bolts and made waterproof by lead st 


Come iin Sections 


stored. | The size of the tank depends 
upon the number of pressed-steel 
plates utilized, and various sizes of 
these can also be obtained. In this 
remarkable tank bolts instead of rivets 
are used. 

‘The joints are lined with strips 
of lead that serve to make them 
water-tight, 

No heavy machinery is required to 
put up one of these “knockdown” 
tanks, because the steel plates are 
light enough to be carried by hand. 
The inside of the tank is braced by 
steel rods. 

‘The plates are 
squeezed by hydrau- 
lie presses. to give 
them the maximum 
strength with the 
least. weight. 

‘With these plates 
the height of the 
tank can be increased 
without the necessity 
of drawing off the 
contents, if a tank of 
greater capacity ix 
wanted. 


A Train that Straddles the Track 


ALLYBUNNION, on the coast of 
Ireland, is famed, first, for its 
excellent bathing beaches and, second, 
for its strange monorail railway that 
connects it with the town of Listowel, 
ten miles away. A French engineer 
named Lartigue designed and built the 
railroad several years ago at the small 
cost of fifteen thousand dollars a 
and it has been operated successfully 
ever since. 

‘The single rail that carries the 
trains is mounted on A-shaped trestles 
three and a half feet high. Auxiliary 
rails are placed on the sides of the 


trestles about one foot {rom the ground 
to assist in smooth running and balane- 
ing. Small wheels on the inside of the 
peculiarly shaped cars ride on these 
rails, 

What are the advantages of this 
particular monorail system? In the 
first place, groundwork is practically 
eliminated. The trestles rest in small 
trenches, and are reenforeed with 
ballast. "By lengthening or shortening 
the legs of the trestles, the natural 
sloping of the land can’ be followed. 
Furthermore, the trestles do not ob- 
struct the natural escape of rain and 

snow. Thus drains or 


Who Will Fly 
the Pacific? 


‘HE Pacific ocean 
yet remains to be 
conquered by the air- 
ship or the seaplane. 
Following the Amer- 
ican coast to the Behr- 
ing straits, where the 
sea crossing is but 25 
miles, a total of 5400 
to 7800 miles would 
have to be flown. 
Crossing the ocean 
directly, using such 
islands as Hawaii as 
stopping-place, the 
water stretches would 


aqueduets are not 
needed. Exceedingly 
sharp curves can be 
safely built on thisrail- 
oud, since the center 
of gravity of the cars 
is below the point of 
suspension. 

The cars and loco- 
motives are built with 
both sides exactly 
alike. ‘The locomo- 
tives, for instance, 
have’ two boilers tha 
are joined at the top. 
The — passenger-cars 
carry twenty - four 
people apiece. 

In rounding a curve 
a train can travel at 


be 2090 and 3400 
miles, within easy 
range of a dirigible. 


‘twenty-five miles an 
hour without any ten- 
dency to oscillate. 


Adventures in Street-Corner Astronomy 


By Latimer J. 


N Union Square, New York city. 

every clear night, you can see a 
large telescope pointed at the sky. 
‘Arthur F. Nursey made the teleseope, 
and acts as a guide to the sight-seeing 
expedition into starland. He is one 
of those street astronomers who have 
acquired much information about the 
wonders of the heavens and who find 
pleasure in educating the erowd to the 
things above their heads. 

‘On Forty-second street, near Bryant 
Park, Joseph G. White keeps watch of 
stars, He has traveled about the 
country with his telescope, and finds 
New York a good place for satisfying 
the curiosity of the crowds. 

Few people know enough about the 
planets to appreciate what they see. 
Through the telescope, Mars, when 
near opposition, appears, when magni- 
fied more than 500 diameters, as a 
round full moon three times ‘larger 
than the earth’s satellite, 

‘An intelligent young woman took a 
look at Mara one night when the 
fnoon was not present. “How can 
you show the moon when it is not 
Visible in the sky?” she asked. She 
was astonished to find that she had 
mistaken Mars for the moon. 

Tho street astronomer has many 
amusing experiences with people who 
stop to look and ask questions. 
Showing Saturn one night when the 
beautiful system of rings was widely 
open, surrounding the ball of the 
planet like a ring of tinted ivory, 
man stopped and looked steadily at it. 

“This is a fake!” he exclaimed. 
“There isn't any such thing in the 
sky. You've got this thing fastened 
here in the tube to fool people.” 

‘The street astronomer proved that 
Saturn was real by telling the man to 
‘wateh it move out of the field of view 
by himself moving the telescope tube. 

Joseph White once took his tele- 


ison 


scope into a small country town in 
Georgia. He went to the mayor for 
a permit, and was directed to a small 
house, where he found the mayor 
working in the cabbage-patch in his 
back yard. He explained what he 
wanted. 

“Well, I don't know what you've 
got,” said the mayor, mopping his 
brow. “But put it up in the street 
tonight and I'll come around to see 


you.’ 

‘White had the telescope in working 
order, trained on the belted planet 
Jupiter. A. crowd of negroes and 
curiosity-seekers surrounded him and 
watched the telescope with interest, 
but not one would accept the invita- 
tion to take a look through it. 


this thing you've got 
here?” he demanded. He looked at 
Jupiter, and listened to the explan: 


Arthur F. Nursey, with a homemade 
twelveinch reflecting telescope, shows 
the sun or the moon to the crowds in 
Union Square. "A reflecting telescope 
hhas a mirror instead of a lens 


tion about this pla 
of moons. He asked questions and 
was interested. 

“It's all right,” he said, “just so’s 
you don't block traffic.” 

As there was no traffic to block, 
this meant unqualified approval. See- 
ing that nothing happened to the 
sheriff when he looked through the 
cannon-like telescope, the crowd clam- 
ored for a view of Jupiter, A charge 
was made, and business in that town 
‘was good for a few weeks, until every= 
body from the livery-stable boy to the 
Episcopal minister had seen all that 
was offered for sale in the heavens. 

‘The street astronomer has his dis- 
tinct place in the educational zones of 
society. It is strange to see a home 
less tramp gazing at the shadowy 
valleys on the moon or the glittering, 
beauty of the Milky Way. He realizes 
that life is less than a “tick” in the 
great clock of eternity. It gives a 
man a less poignant view of his pica- 
yune existence to see his hardships 60 
belittled. 


Giving the Motorcycle a Body 


HY not put automobile 

bodies on motorcycles? 
In thepicture to the right you 
‘see a motorcycle that has 
been treated in just this 
fashion. 

Both the driver and his 
passenger are provided with 
comfortable seats; these 
seats have upholstered backs 
and sides on which the riders 
may rest their arms. Their 
feet are entirely hidden by 
‘the automobile body, which 
extends to within a fewinches 
of the ground. 

You will notice a small 
wheel attached to the visible 


The little wheels at the sides are 
used only for starting and stopping 


side of the body—there is 
other one on the other side, 
‘These small wheels are co1 
trolled by a lever which the 
driver operates. He lowers 
the wheels until they touch 
the ground whenever he 
wishes to start or stop the 
motorcycle. ‘The wheels help 
maintain balance while the 
motorcycle travels at low 


speed. 

Ordinarily the driver does 
this with his feet, but his 
sitting position in ‘the auto- 
motoreycle makes it impos 
sible for him to use his feet 
to advantage. 


Jersey. The coal would be stored in New Jersey and 
‘sent to New York as needed, huge pipes conveying it 


tnder the North river 


this scheme is adopted, seven 
million tons of coal a year may 
literally pour into New York city. 
‘The coal will be ground at the coal- 
fields, mixed with water, shot into two 
fourteen-inch pipes, given a. terrific 
impulse, and sent’ on its 250-mile 
journey to New York. 


Two Rushing Black Streams 


Imagine a rushing mass of coal 
fourteen inches in diameter, traveling 
at the rate of an express train! Over 
river, hill, dale, and valley it speeds, 
gushing through towns and hamlets 
onits way. Here and there it enters a 
pumping station, receives another im- 
pulse—another kick so to speak— 
‘that sends it on with renewed vigor. 


How Reginald Bolton 


‘Two great black streaks of coal will 
pour into the Jersey swamps opposite 
New York, where they first gush forth 
into the light of day. Here they will 
strike large sereens, and the water 
and coal will part company. The coal, 
unable to pass through the screen, will 
bound back, descend a slope, drop into 
a bucket conveyor, and be w 
away to the tor of the coal- 
Here the coal will remain until it is 
needed in New York, when it will 
again be picked up, mixed with water, 
and sent off on the final leg of its 
journey under the Hudson river. 
‘When it reaches the coal station, it 
will drop into great bins, finally roll 
out into waiting trucks and be rushed 
away to the consumers. 

Following such a system as this, 


Piping Coal to 


would feed New York 


coal that was brought to the surface 
in the morning by a miner could be 
burning under the boilers of one of 
New York's large buildings before 
evening. 


The Car Problem Soloed 


New York city consumes about 
seven million tons of coal a year. Two 
big pipes could easily supply this need. 
But would the cost be prohibitive? It 
would not, considering the economic 
importance of the problem. ‘Twenty 
million dollars would place such a 
system jn operation and forever relieve 
New York of the fear of a coal short- 
age. The car problem to-day is an ugly 
one. Continuity of operation at. the 
mines depends entirely upon an un- 


ATER. #8 
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New York City 


with coal through two 


ending supply of cars. Few mines are 
able to work through a whole day, 
because the cars are not available. 
‘The system of piping coal has been 
used in England for some time. On a 
small seale, the method has been used 
by a large manufacturer in the city of 
London since 1915. Here fifty tons of 
coal an hour is pumped a distance of 
1750 feet at a cost of six cents a ton. 
Crude oil has long been pumped 
over great distances. A big oil com- 
pany in Buffalo receives its crude oil, 
in an unending stream, from the oil- 
fields of Pennsylvania through several 
Jarge pipes. This is far cheaper than 
transporting it in tank-cars. In Cali- 
fornia oil is pumped a distance of one 
hundred and seventy miles. ‘The cost 
is a small fraction of a cent a gallon. 


‘Upon reaching New York, the mixture of water and 
coal would be dashed againet a screen, separating the 
Water from the coal. The water would pass into a 
Settling tank, where the fine coal would be recovered, 
‘The heavy coal would fall back into bina 


big pipes 

It has been estimated that a modern 
equipment for the transportation of 
coal by the pipe method could be 
operated over a distance of thirty miles, 
delivering coal at its destination at & 
cost of eight tenths mills a ton-mile, 
inclusive of fixed charges and depre- 
ciation. This remarkably low cost 
could not be duplicated by any other 
known method of transportation. 


The Water Will Preserve the Pipes 


‘The practical man may ask: “How 
long will such a pipe last? Won't the 
abrasion of the coal wear it out in a 
short time?” Few people realize that 
water is a wonderful lubricant. We 
are reminded of this when we see a 
trolley-car slipping along the rails on a 
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thin film of water. The lubricating 
property of water would offer ample 
Protection to the pip 

Seranton, which is in the center of 
the coal-fields, is about two thousand 
feet higher than New York. Thi 
difference in level would aid in speed- 
ing up the coal and reducing the actual 
cost of delivery. With this factor 
considered, Mr. Bolton believes that 
coal can be brought into New York at 
a transportation charge of seventy-five 
cents a ton, He also believes that the 
continuity of operation at the mines 
made possible through the use of this 
system would effect a still greater 
saving. In all, this saving would cut 
about two dollars and fifty cents off a 
ton of coal, resulting in a total of 
about seventeen million dollars a year. 


Two Paintings on the Same Canvas 


Under a white light a portrait appears; a red 
light transforms it into a man and a horse 


By M. Fitzhugh Browne 


OOK at the two pictures at the 
bottom of this page—the por- 
trait of the lady and that of the 

man and horse, When seen in an 
ordinary light, the portrait of the lady 
appears; but the instant a red 
thrown on the canvas, or it is seen 
through a red filter, it becomes in a 
flash the picture of the man and horse. 
How is this done and how can the 
changes in illumination so completely 
alter the appearance of the paints 
used in the two pictures? 

‘The answer lies in the physical 
characteristics of pigments and their 
differing powers of reflecting light. 
‘These differences have long been 
Known in a general way to scientists, 
and have heretofore been looked upon 
by them as a nuisance and a factor to 
be discounted in their experiments with 
light rays and color. Now, however, 
Charles Bittinger, a scientist who is 
primarily an artist, has hit upon the 
idea of utilizing these differences, in- 
erensing them where possible, “and 
making them serve his purpose. 

During the war Mr. Bittinger served 
in the department of camouflage of the 
United States Navy, conducting ex- 
periments in the reflection and trans- 
mission of light-waves, By means of 
the spectro-photometer, he established 
the reflective powers of a number of 
pigments and dyes that had invisible 
spectral differences, and, with a palette 
set with paints similar'in color when 


In an ordinary white light you see this 


portrait of a lady. The secret of the 
Inystery is that pigments possess differ- 
ing powers of reflecting light 


‘the 
other. Different light brings out the 
ifferent pictures 


seen in a white light, but contrasting 
sharply in degrees of light and dark 
when seen under a red light, painted 
his twofold pictures, using round 
brushes for one series of paints and 
triangular ones for the other, to avoid 
confusion in the work. 

For instance, he might have on his 
palette two greens that appeared 
identical in an ordinary light, but that 
reflected a red light so differently as to 
make one look much darker than the 
other in that illumination. Therefore 
a picture of a tree whose leaves were 
painted with both greens would, in an 
ordinary light, have luxuriant summer 
foliage, whereas in the red light it 
would ‘change to the bare boughs of 
winter. 

‘The stage, with its demands for 
instantaneous and mystifying trans- 
formations, furnishes a very fertile 
field for this new art. In Mr. Bittin- 
ger's New York studio is a miniature 
stage set with a scene on the Riviera, 
which immediately changes to Madi- 
son Square in winter when the red light 
is switched on. Costumes, too, ean be 
handled in endless effective ways by 
applying the principle to the dyes used 
and to the patterns in which the colors 
are put on. A chorus might come 
dancing on in dresses with horizontal 
stripes. The light changes—and in- 
stantly the stripes are vertical; and so 
on in infinite variety. 

‘Advertising, also, with its many needs 

0 


Charles Bittinger, who during the war 
served in the camouflage department 
Of the United States Navy, at work 
fon his two-in-one painting 


for “before and after using,” or similar 
illustrations, is a sphere in which some 
striking results can be obtained; and 
there are even possibilities: of house 
decoration—a frieze that would ap- 
pear of one color and pattern by day- 
light and of an entirely different design 
by artificial light. 

Mr. Bittinger has painted an air- 
plane wing with the German cross 
upon it, which when viewed by our 
army through binoculars equipped 
with a red filter, discloses itself to be, 
not the German cross, but the red, 
white, and blue of the Allies, ‘Thus an 
airplane could fly unscathed over th 
German lines and return home again 
without being fired upon, 

‘This was only one of the ideas that 
‘Mr. Bittinger had in mind when the 
armistice put an end to the need of 
such devices, but they serve to show 
how extensive and really valuable 
are the possibilities of the remarkable 
invention. 


The instant a red light is thrown on 
the painting of a lady shown on the left 
Of this page, it turns into this picture 
of aman and a horse 


Motor-Boats Equipped for 
Life-Saving 


'N most places situated on the water 

life-savers keep wateh in rowboats 
that are equipped with a few life-belts.. 
But this protection is inadequate in 
many instances. On large lakes, for 
example, a small boat is apt to sink far 
from shore, and its occupants may 
drown before a life-saver can row out to 
them. 

‘On the lakes around Berlin, Ger- 
many, life-savers travel in | high- 
powered motor-boats that are equipped 
with pulmotors, medicine-cases, and 
imulants, ‘There are also life-buoys, 
life-tines, and boat hooks on board, as 
preparation for every kind of emer- 
gency. 

Each boat carries three men—the 
pilot, a machinist, and a trained 
ambulance man, ‘They all must be 
strong swimmers. 

‘The twelve-knot boats cruise up and 
down the lakes and are always ready 
to answer any emergency call, 

Now that fuel is searce and 50 ex- 
pensive in Germany, it has been sug- 
gested that the boats be stationed at 


oo 


/ 


‘On the Jakes in the neighborhood of 
Berlin, life-savers use fast motor-boats 
equipped with medicine-chests and re- 


suscitating apparatus. Had it been 
‘necessary to earry this man to shore for 
‘treatment, he would probably have died 


regular intervals, and that small look- 
out towers be built on board. With 
the aid of a telescope one of the crew 
can keep wateh. If the innkeepers and 
householders along the shore are sup- 
plied with  light-pistols, they can 
signal the boats in case of accident 
along the shore at night. 

‘The picture shows a man, who 
was nearly dead when rescued, being 
resuscitated on board one of these 
specially equipped motor-boats. The 
apparatus to the left is being used. 


The salesmen in 
the center, faced 


Calling the Police while Robbers Point Guns 


“LJELP! Police!” ‘These words, 

flashed in white letters on a red 
sign, had all the effect on several 
passers-by of a shout. 

For the sign was hanging outside of 
1a jewelry shop in the diamond distriet 
of New York, and the minds of the 
hurrying pedestrians were full of 
newspaper accounts of the various 
daylight robberies that heralded the 
city's “crime wave”—reputed to have 
come from farther west. 

‘The police quieted the nervous 
‘ones by explaining that they were in o 
what was going on, and that it was 
merely a try-out of an anti-burglar 
device. 

Meantime, what was going on in- 
side the shop? An alleged burglar 


Keeping the Boiler Fireman 
Comfortably Cool 


HE man who stands in front of a 

roaring furnace all day, feeding it 
with coal, has a hard life. it is not so 
much the manual labor that weakens 
him, but exposure to terrific hea 
Now comes the water-cooled door ani 
door-frames. Men ean work in front 
of a furnace equipped with these 
water-cooled devices, without much 
discomfort. 

Water-cooled doors are made of 
pressed steel, with the various parts 
welded together. Water circulates 
through the hollow door, carrying with 
it much of the heat that would other- 
wise radiate into the boiler-room, A 
peephole is placed in the center of the 
door, so that the fireman may watch 
his fire. Flexible hose connections 
make it possible to raise and lower the 
door to feed the fire. 

Various other parts of the boiler 
may be kept cool by this means. 


st 


salesmen held up 
their hands, 

‘apparent nonch 
ance, they. 
Yiously pressed 
electric buttons 
set in the floor 


flourished a pistol at three clerks, who 
obediently threw up their hands. At 
the same time, with their feet they felt 
cautiously but surely for a sort of trip- 
board running along the floor back of 
the counters and set at close intervals 
with push-buttons connected with the 
sign outside the door that ordinarily 
bears the sign, “Repairing.” ‘This sign 
immediately changed to “Help! Po- 
lice 

‘The apparatus is independent of the 
regular electric system, being worked 
by a storage battery. 

An important part of this burglar 
alarm is a loud steam-whistle that can 
be heard six blocks away, but the 
Police did not allow this to be tried on 
the populace. 


Water-cooled doors now protect the 
fireman from exposure to the terrific 
heat that formerly shortened his life 


ACTION OF MANTLE EXCHANGER RELEASING 
BEVce 


pointes flame 


TW career 
Blazing the Airman’s Trail in the Night Sky 


J[N Enaland the Scot serial lighthouse has been ‘in is a metal rod, which expands or contracts under the heat 
‘operation since April, 1919. ‘Sunlight automatically action 


lights and extinguishes the incandescent torch, which The contraction of the central rad opens a gas 

into the nignt sky a blasing stream of Bight valve that admits the gas to the burner, At dawn the 
‘Aviators in the near future will be guided across the rod expands and cuts off the gas. 

continent by extended rows of such lighthouses. "AE the coming of night the light begins to revolve, the 


"The lighting mechanism consists of a dead-black cylin- acetylene gasmantle is eutomatically lighted, and fan- 
er that absorbs the light and heat from the sun. Inside shaped rays are cast into the sey. 
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Its Wings Carry the Engines 


The eighteen-passenger airplane 


By Latimer J. Wilson 


'N. airplane with four engines 
built in the wings of the ma- 
chine is the latest style of giant 

air-cruiser.. The machine is in the 
form of a monoplane having a wing- 
spread of orie hundred and five 


on looking at the picture below. This 


mammoth monoplane, designed by 
Rohrback, is being used by the Staaken 
airplane factory, but its 
ultimate success in air 


feet: The wings are thick  [f 
enough to accommodate the 
engines, which are fitted into 
the strong metal frame. Since 
aluminum is used in the strue- 
ture, one might question the 
possibility of rivets in this 
voft metal holding under the 
strain of the perpetual vibra- 
tion imparted by the motors. 
Tt would seem that the persist 
ent vibration might tend to 
enlarge the rivet-holes. 


A New Feature 


‘The monoplane carries 
eighteen passengers and can 
attain a speed of one hundred 
and thirty miles an hour. One 
remarkable feature is the man- 
ner, in which the passengers 
aure'ddihitted tothe cabin. In 
‘other machines the door is in 
theside of the cabin; but here 
it is located in the front of the 
fuselage: “The outside of the 
door is pointed, to “stream- 
Vine" the flow of air currents. 


‘Traveling 130 miles an bour, 
its Tose tees peo Oe 

105, feet from 

make ba wep tern om 
tir lice gigantic have 


struction, but not all the 
same kind of metal. The 
material best suited to each 
particular part of the con- 
struction will eventually be 
found, and then a perfect 
fiying-machine will be the 
result. The use of soft 
materials such as aluminum 
when rivets are used will be 
confined to non-vibrating 
parts so the rivets will not 
‘wear themselves loose in the 
soft metal 


Possibilities of the Future 


~~ Not only will the engines 
be placed within the wings 
of the ‘ture airplane, but 
Polsibly ‘the passenger ‘cor 


‘The passengers are seated on 
two sides of the aisle, as in 
parlor Pullman, and spacious 
windows afford a view of the 
passing cloudseape. The pilot's seat 
is on the “upper deck,” wheré he can 
command a good view of all except the 
grourid immediately beneath, so his 
landing is necessarily a matter of nice 
judgment. 

Because of its clumsiness, it is more 
large airplane than 
a small one, which is easily understood 


Partmenis will. be housed 
there as well. Other stric- 
tural forms may place the 
far back in the fuse- 


In the huge metal monoplane the passengers 
center through a front instead of a side door. 
Eighteen passengers can be carried 


travel is doubtful. When first built, 
the wings were unsupported except 
from the body of the machine. An ac- 
cident disclosed that these must be 
further strengthened by outside struts. 
In addition, wire bracing is used to fur- 
ther strengthen the wing structure. 
"The suecéseful airplane of the future 
‘will perhaps be one of all-metal con- 


will eeer: 
utyte” airplane’ ilk nt 
able to’ alter its wing-sirface during 
light.“ What dare we define as a limit 
for thé airplane of the future? 


‘The size of the crowd and the size of the metal sirplane can be compared t 
size of the aircruiser. The four 250-horsepower engines are installed in the 


Popular Science Monthly 
Into the Mouth of Hell 


Why Thomas Augustus Jaggar descends into volcanoes 
By L. W. de Vis-Norton 


Descending into 
the pit of an active 
voleano} ‘an inci. 


Wiss typical in the 
Many fone of 8 
volcanotogist™ 


SOLATED from the rest 
‘of the world, in a wooden 
shack on a mountain in a 

mid-Pacifie island, lives a 
man who is devoting his life 
to one of the strangest. pro- 
feasionson earth—the science 
of voleanology. And he is 
making discoveries that. will 
help to avoid the toll of 
thousands of lives that often 
follows voleanie eruptions. 

‘Thomas Augustus Jaggar went to Mar- 

tinique in 1902, shortly after the voleanic 
destruction of St. Pierre. A study of the 
‘causes and effects of this eruption quickened 
his already keen interest in voleanology, and 
he subsequently made expeditionsto Vesuvius, 
Costa Rica, and the Aleutian chain. On a 
visit to Hawaii in 1909, he realized that.in 
the ever-active crater of the Kilauea voleano, 
with its surging lake of molten fire, and in the 
neighboring great voleano, Mauna Loa, he 
had found the ideal field for his researches. 


Volcanic Research in Hawaii 


In 1911 Professor Jaggar established the Ha- 
waiian Voleano Research Association, with an 
unpretentious wooden building on the very rim 
of the great Kilauea voleano. His brilliant 
‘successes there have led to the establishment 
‘of a special branch of the United States 
‘Weather Bureau devoted to voleanic research. 

In order to make a thorough study of 
Kilauea, Dr. Jaggar decided it would be neces- 
sary to obtain temperatures of the molten 
lava lake in its fiery depths. To under- 
stand what this means, visualize a vast pit 
with a circumference of nearly one and onehalf 


miles, with crumbling 
perpendicular walls, con- 
stantly shaken by earth- 
quakes and reverberat- 
ing to the crash of 
avalanches, hurtling 
directly down to the wide 
‘expanse of molten magma 
known to the natives as 
the “House of Everlast 
ing Fire, 

‘This molten mass is a 
Jake indeed, but. unique 
in character; rising and 
falling at irregular peri- 
ods; boiling and seething 
inwhite-hot wavesof fire; 
hurling vast fountains of incandescent lava high in the 
air amid clouds of noxious gases; screaming and bellow- 
ing incessantly. 

With this picture in mind, it is not difficult to appre- 
ciate that the problem of securing reliable temperatures 
was not easy. In the method first adopted, a cableway 
was strung across the pit {rom rim to rim, with aaimple 
arrangement of pulleys to convey the instruments to a 
point above the center of the lake beneath, so that they 
could be lowered without difficulty. But the fury of the 
lake surface destroyed the costly instruments one after 
another, and a single uncertain temperature was the 
meager result of weeks of effort. 


The Mouth of the Fiery Furnace 


After this disappointment, Dr. Jaggar conceived the 
daring project of actually descending into the roaring 
pit to secure temperatures of the lava, Not to risk 
the loxs of more costly apparatus, he devised a set of 
recording thermometers, the principle of which was 
based upon the enclosure of a battery of 
Seger cones, made of fusible clays, within 
steel pipes. It was planned to plunge these 
into the lake itself. Dr. Jaggar then se- 
cured a small band of volunteer assistants, 
‘one of whom gives us the followin, 
“Rope ladders presented the least danger- 
‘ous method of descent, since the slightest dis- 
placement of a loose rock might have started 
an avalanche, precipitating all of u: 
lava lake. We had to drop down 
hundred feet to reach a small spatter bench 
at the margin of the lake; but, owing to the 
overhang of the cliff, it was necessary to swing 
in slightly as we neared the bottom. We 
lowered the steel pipes in a bundle, and then 
went over the edge, Dr. Jaggar in the lead. Tt 
grew frightfully hot as we climbed down. I 
was more afraid of gas than anything else— 
had no gas-masks. 
“We went down very carefully, and 
reached the bottom without mishap. The 
spatter bench was none too wide, but ap- 
peared to be fairly stable, in spite of the fact 
that we could feel the lava pounding beneath 
it, The blasts of heat were fearful: but we 
set to work to screw together a few lengths of 
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pipe, being somewhat protected by a 
spatter rampart. We appeared to be 
below the actual lake level, and could 
see the big fountains splashing away to 
‘a great height. 

"Dr. Jaguar said he meant to go to 
the top of the spatter rampart and 
plunge the pipes directly into the lake 
from there, holding on as long as the 
heat would allow. I'volunteeredtohelp. 

“We found ourselves not more than 
four feet above the lake surface. It was 
‘amngnificent sight. The fountains were 
traveling in all directions, and ap- 
peared immensely high. But the heat 
was appalling, and breathing was 
difficult, though there was little gas. 

“We crouched down upon the slip- 
pery rim, Dr. Jaggar sheltering me 
while the others pushed the pipe to us. 
Then we steadied ourselves and 
plunged it directly into the seething 
Java immediately below us. It was 


instantly swept aside by a strong 
undercurrent, and. we were nearly 
pulled down. The pipe conducted 
the heat, and our hands suffered ter- 
ribly even through heavy gauntlets. 
Dr. Jaggar got the full force of the 
heat, and how he managed to hang on 
for five eternal minutes, I don't know. 
At the end of that time it beeame ap- 
parent that a fountain was about to 
break right at our feet, and he gave the 
ssignal for the men to haul up the pipe. 
‘Then we slid on our backs down 
the rampart on to the bench just as 
‘great fountain rose and crashed down 
where we had been working. 


Important Findings by Dr. Jaggar 


“As soon as the pipe was cool 
enough, we chipped away the lava 
and withdrew the Seger battery. We 
had secured a temperature in excess 


‘of 2000 degrees F.” In this manner 
Dr. Jaggar made soundings almost 
entirely around the dangerous margin 
of the great firelake. During a vio- 
lent eruption of Mauna in 
October, 1919, he succeeded in’ ap- 
proaching within fifty feet of the 
actual point of outbreak, and, at the 
risk of his life, photographed a 
fountain of molten rock that was 
oaring out of the mountainside to a 
height of two thousand feet. 

Dr. Jaggar has proved that there 
are half-hourly, daily, monthly, semi- 
annual, and longer-term tides and 
periods in the movement of great lava 
columns, and that these mighty en- 
gines of destruction work in the closest 
sympathy with one another. He has 
proved that it is possible to predict 
with a degree of certainty the approach 
of a voleanic disaster in any part of 
the world. 


What a Pie-Plate Taught about the Yosemite Winds 


‘TRAWS, we are told, show which 

way the wind blows. The prov- 
erb does not mention paper pie-plates 
for sheets of waxed tissue-paper; but 
Mr, B. M. Varney, of the University 
hhas found both of these 
serviceable in visualizing 
the paths of the remarkable air eur- 
rents in the Yosemite valley. 

He was standing one after- 

noon on Sierra Point, eleven 
hundred feet above the floor 
of the valley. “Suddenly,” 
nays he, “a paper pie-plate 
came swirling up from below 
in vertical suction current. 
Ina twinkling the rushing eur- 
rents aloft caught the plate 
and hustled it off upward and 
eastward. ‘Thus began the 
flight, which was easily traced, 
first with the gray cliffs ax 
background and then a clear 


sky." 

‘The plate described a series 
of gigantic ares on its way 
across the valley—now soar- 
ing far above the level of the 
highest peaks, and again rush- 
ing downward with a speed 
far too great to be due to the 
mere action of gravity. 

‘This performance was so 
strange and so interesting, as 
indicating the kind of winds 
that prevail in the valley, that 
Mr. Varney spent the ensuing 
hour in launching broad sheets 
of waxed tissue-paper, in an 
attempt to learn whether the 
huge spiraling currents thus 
revealed were permanent. 

More than a dozen paper 
flights were made, some of 
them so long that the papers 
were barely discernible, even 
with the aid of six-power bi 
noculars. Every flight showed 


more of less strikingly the spiral path 
first noted. The most remarkable flight 
is represented in the accompanying 
sketch. ‘This lasted nearly seven min- 
utes. ‘Then the paper disappeared 
behind Liberty Cap (b),the top of which 
issomesixteen hundred feet higher than 
the point where the flight began (a) and 


more than a mile distant horizontally, 
Here we have an interesting ex- 
ample of the ticklish flying conditions 
that aviators often encounter in the 
immediate vicinity of mountains. Aer 
al sight-seeing in the Yosemite valley 
will be fraught with so many thrills 
that only the bravest will dare them, 


Toads Eat 
Red-Hot Charcoal 


OADS don't look as if 
they had much sense and 
their actions seem to confirmit. 
If red-hot pieces of charcoal are 
thrown in their path they gulp 
them down, thinking that the 
bits of charcoal are fireflies. 
‘This mistakeis natural enough, 
but the stupid tonds don’t real- 
ize that they've made a mis- 
take; they will gulp down a 
second piece just as eagerly! 
Sometoads will eat threeorfour 
pieces, Their throats and stom- 
achs must surely be burned, yet 
they do not seem to realize it. 
In an article appearing in 
Nature, Mr. W. N. F. Wood- 
land, of Maidenhead, England, 
tells’ of his observations in 
Allahabad, India, when he fed 
hot charcoal to’ toads, His 
explanation of their indiffer- 
ence to scorching is that the 
incentive to seize an object is 
so strong that even acute pain 
will not deter them. 
Knowledge must be 
“purned” into their intelli- 
gence by many repetitions of 
the disagreeable experience, 
just as in the case of an im- 
prisoned shark. He. will re- 
Peatedly bruise his snout 
‘against the glass of his tank. 
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| Speeding Up the Ocean-Liner and Automobile 


How to reduce wind resistance. 


‘HE retarding effect of headwind 

upon vehicles, boats, and air- 
planes is fully appreciated only by ex- 
perts, It must be borne in mind that 
still air opposes a resistance to a mov- 
ing vehicle equal to that of a wind of 
the vehicle's speed. Thus a vehicle 
traveling at thirty miles an hour 
against a headwind of thirty miles an 
hour is really up against a wind of 
sixty miles an hour, The resistance 
offered increases roughly as the square 
of the speed: thus a wind of thirty 
miles an hour offers a resistance to a 
flat surface opposed to it of four and a 
half pounds to the square foot, while a 
wind of sixty miles an hour is equiva- 
ent to a pressure of eighteen pounds to 
the square foot; one of eighty miles 
an hour produces a pressure of thirty- 
‘two pounds. Consequently an auto- 
mobile traveling at thirty miles an 
hour against an ordinary strong wind 
of the sam encounters what ix 
virtually s violent gale. 


What Is Streamlining? 


‘The enormous speeds attained by 
aircraft rendered streamlining a matter 
of paramount importance and it is 
now applied to every possible detail 
of airplanes with highly beneficial 
results. 

‘The-term ‘‘streamlining” is familiar 
enough, but its significance is not gen- 
erally understood. It is sometimes 
incorrectly used. in connection with 
modern automobile bodies, but it is 
only in-racing-cars that really serious 
endeavor is made at streamlining. 
‘The position of the engine and com- 
fort and luxury are hindrances to its 
scientific application. 

It has already been proposed to 
streamline trains, and some time ago a 
method of doing 80 was described and 
illustrated in the Popular Science 


By P. J. Risdon 


English correspondent of the Popular 
‘Science Monthly 


Monthly. But the streamlining of 
road vehicles and of ships has received 
scant attention beyond experiments 
conducted in wind-tunnels by the 
Bureau of Standards and other scien- 
tific institutions. 

Owing to the fact that portions of 
road vehicles and ships present curved 
‘or sloping surfaces to the wind, itis dif- 
ficult to caleulate with accuracy its 
total retarding effect upon them. 
Nevertheless it is believed that by 
streamlining ships of twenty knots, an 
additional five knots could be secured 
for the same expenditure of energy. 
In the case of an automobile, if a car 
presents the equivalent of five square 
feet of flat surface when traveling 
thirty miles an hour against a wind of 
thirty miles, the continuous retarding 
effect is ninety pounds, which is equal 
to ascending a grade of 1 in 25 for a 
vehicle weighing with its load two 
thousand pounds. 

‘The retarding effect of wind is 
threefold: (1) ‘The direct pressure 
against the exposed surface; (2) the 
friction of the air as it rushes past, and 
(3) the suction produced at the back 
due to the body's tending to produce a 
vacuum which the air fails to fill in- 
stantly, By reducing the first and last, 
streamlining to some extent reduces 
the second, allowing the air to glide 
smoothly past an object. 

Now, contrary to expectation, in 
streamlining, the rear surface needs to 
be’ more acutely tapered than the 
front. ‘This is well illustrated by a 
section of a modern airplane strut, 
the front of which: is -blunter or 
more rounded than.the tail end. ‘The 
same principle applies to larger 
things. 

Our picture illustrates the principle 


of streamlining automobiles and ocean- 
liners. ‘The eddying effect of a head- 
wind is indicated by the arrows. In 
automobiles one of the principal con- 
siderations is to provide a fairing or 
tapered tail to fill the place behind the 
car where suction is set up, so that the 
air displaced by the car may flow past 
it as smoothly and evenly as possible. 
Such details as wind-screens and mud- 
guards could be altered so as to offer 
less resistance without necessarily im- 
Pairing their efficiency. 


Present-Day Ships Are Wasleful 


In the case of liners, one picture 
illustrates a typical vessel of to-day 
and the other the same boat as she 
would appear streamlined. Although 
her designers carried out exhaustive 
tests with a view to ascertaining the 
best “lines and minimizing water 
resistance, the effect of wind was ig- 
nored—indeed, as in the case of most 
ships, her upper works, promenade 
decks, and bridges are so designed that 
they offer an enormous resistance to 
wind, while suction astern must be 
almost as great. Her funnels, boats, 
and other gear all enhance the effect 
and add to the consumption of fuel, 
loss of power and speed, and increased 
cost of running. 

By streamlining the vessel, although 
the effect may be startling at first, the 
comfort and convenience of the pas- 
sengers and crew would be in no way 
reduced—indeed, comfort. would be 
considerably increased as drafts would 
be almost eliminated. It will be 
noticed that even her funnels and 
masts are shown streamlined. 

It only remains for some progressive 
shipping company to give the ides 
a serious test, notwithstanding the 
possible violent opposition of naval 
architects. 


Preventing Spontaneous Combustion of Coal 


PONTANEOUS 

combustion 
often starts in the 
interior of a coal-pile. 
Long steel tubes with 
bulbs mounted at 
theirlowerendsreach 
down into the coal. 
‘The tubes and bulbs 
are filled with aleo- 
hol, the expansion 
of which moves the 
pointers on the dials, 
thus indicating the 
temperature. 


{Long steel tubes with bulbs filled with alcohol reach 
down into the coal-pile, registering the tempera. 
‘ture on dials reaching above the surface of the coal 
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Streamlining—How It Would Reduce Air Resistance 


1 is not eneraly known that even perfectly all aie railroad trains. The latest application of the principle 
iy moving vehicle toa degree equaling that of is to steamships and automobiles. 
hwnd of the vehit’s speed, ‘Thos a vehicie traveling In the drawing, the cldying ‘effect of a headwind is 
at thirty, miles an hour against. eadwind of thirty indicated by arrows. The streamlined ocean-liner has a 
funnels and masts bein 


miles really encounters sity gle strange appearance-—even the f 
Streamlining eame into proms enormous changed. It isto be hoped that some progressive shiping 
speeds atsined By aircraft sod ft was later proporcd for Sompuny will soon pie the Mea a scrote © 
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e like this ean 
mast in three 


h a job, 

‘A rotating cutter comes in contact with 
the rough mast as it revolves between the 
centers of a lathe. The cutter is mounted 
‘on a small truck or carringe that rolls along 
railroad track. 

Both the headstock and the tailstock of 
the lathe are made adjustable along the 
track to accommodate logs of different 
length. When the cutter starts to revolve, 
chips fly in every direction. 


Stiffening the Barrel-Head 


“THE _manulacturer_who ships he 
rares in barrels can save time and 
money by making use of a specially 
designed cleat that fs the head of the 
‘The cleat is placed in position with the 
flat end driven downward between the 
hoop and stave. A nail is then driven 
through the hoop and cleat. A truss runs 
across the barrel-top, ties the two cleats, 
and stiffens the barrel against the strain of 
whatever heavy weight it may contain, 


An Eighty-Year-Old Water-Wheel 


AL HUGE water-wheol, sixty feet high, 
haa been in existence at Troy, New 

York, for the past eighty years 
In the first fifty years of its life it worked 
for a large manufacturing plant, develop- 
ing as much as twelve hundred horsepower. 
it was retired—due 


hhas done nothing but act as a landmark 
which all visitors to Troy should see. 


t once had a 
It was employed by 
German army engineers in mining opera 
ions. Today it is used to bore holes in 
the construction of tunnels in Germany. 
It can also be used to put underground 
conduits in place without digging ditches, 

‘The auger is turned by a powerful elec- 
trie motor, operating through a train’ of 
gears. As the business end of the auger 
bites into the earth, the motor, which is 
mounted on a truck, is moved forward by 
the operator. ‘The’ entire mechanism is 
mounted on wheels, 


To Stop the Automobile 


[E70 are diving along at a brisk 
rate and your automobile strikes 
fan obstinate pedestrian, here iss 
device that automatically prevents 
the car from running entirely over 
‘the unfortunate victim. 

‘Two iron shoes, projecting in front 
of the rear wheels, at the touch of an 
obstacle on the push-bar are released 
‘This eausea the rear wheels to be 
mounted upward, thus causing the 
car to stop, more or leas gracefully — 
depending upon the speed at which 
itis goin 

‘The invention has been satistac- 
torily tested. If the automobi 
‘were coming full speed down a hi 
when the rear wheels were suddenly 
elevated, one might expect the ma- 
chine to “nose over. 


(© Keynone View Comgany 


Iron as a Rubber Substitute 


ERMANY has been starving for 

rubber ever since the early days 
of the war. ‘The little rubber in the 
country is put to use only in eases of 
absolute necessity. In fact, it is 80 


expensive that it eannot be used ex- 

cept where it is badly needed. 
‘The man in the picture is forced to 
ape 


wear boots hammered into 
from galvanized iron. The 
are soldered and the boots are per- 
fectly water-tight. ‘They enable him 
to work without getting his feet wet, 
but, from the looks of them, they 
must be very clumsy when he at- 
tempts to walk in them. 
Sheet iron is also a poor heat insu- 
4 | * lator, and such boots would-be very 
cold in the winter-time. 
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Tees oviacue 
‘The Kind of Shoes that 
Miners Wear 


[OOK at the complicated 
and expensive rubber shoe 
the miner must wear if he 
wishes absolute comfort and 
safety while he works. 

The shoo is in. one piece: 


Ww 


A New Film and 
1e Developer 


NEW device has been 
perfected for develop- 
ing films and plates, 


Tt ie 


sists of a Jong narrow tank 
into which is fitted one or 


more holders, also mado 


it hamn't even a flap up the 
front. The top of the shoe is 
lose-fitting, and is provided with an out- 
‘side lace that will draw the top together if 
the wearer happens to have very thin legs. 
‘Thus dust and dirt cannot enter to irritate 
the foot. 

"The shoe is lined with flexible net that 
prevents chafing. 

‘A double sole runs the full length of the 
shoo; the bottom side of the sole portion 
{x roughened to prevent slipping on. the 
floor of the mino-shatt, 


For Greater Gas-Burner Efficiency 


HAT {a the efficiency of the gas- 
burner in your home? This should 
{interest you, as you have to pay the gas-bills 
Below you see a physicist in the Bureau 
of Standards trying to determine the 
actual heating value of a certain amount of 
as supplied to a certain type of burner. 
‘The physicist determines the heating value 
cof gas in the number of British thermal 
units that a certain amount of it gives off 
during the process of combustion. 

‘The burner is enclosed in the tank 
shown, which is provided with various 
heat-measuring instruments. The gas 
consumed by the burner is measured with 
tthe gas-meter 


‘One Man Can Load Logs with 
‘This Apparatus 


h one man can load 
inclines have pegs 
only 

When log is rolled over them, the pegs 

fall, but are pulled back by a spring into a 

vertical position after the log has passed. 

In this way the log is prevented {rom roll- 

lng down the incline, and if it is a very 

heavy one, the workinan may rest during 
his task 
‘This apparatus can be folded. 


Economizing on Coal 


ERE are several ways to save coal: 

Experiment with different kinds and 
mixtures until the best is found for 
your heater, 

Do not poke the fire unless the coal 
fs the kind that forms a erust to inter- 
fore with the draft. Clean out ashes each 
time after shaking. Insulate pipes and 
warm air-duets. Keep the humidity be- 
tween forty and fifty per cent, for moist 
air heats more quickly and’ is much 
more healthful. 


of metal. 

‘The ‘holders have fanged sides that 
fare adjustable and detachable. ‘They 
can be fitted with an entire roll of 
films, or several cut films, or several glass 
plates 

‘The design of the tank is narrow, as 
the developing solution keeps much better in 
narrow tank than ina wider one. After 
the negatives have been developed, it in 
necessary merely to remove the flinged 
ride of the holders to release the negatives, 


Batteries Put in Cold Storage 


“THs 190m represents a refrigerating 
vutfit designed by the National Bureau 
of Standards for studying primary and 
secondary batteries. — Low-temperature 
electrical investigations “are made . by. 
direct absorption in the absence of rife." 
Temperature measurements are made 
with thermocouples. On the inside of the 
box are two panels, one for wires conveying. 
the current and another for voltage, These 
are affixed to the cells being measured 
inside the box. In front of the observer's 
desk are similar panels to which the panels 
inside of the box are conveyed. From 
these panels the instruments for studying 
the performances of batteries are attached, 


Your Lucky Number 
in a Ring 
HAT’S happened to 


the many pairs of 
ico that used to jingle at 


par? Some of the 

fdice-owners are 
ig their "crap-shoot 
‘at-home now. But 


the weaker anes who have 
submitted to the anti-erap home regula 
tions, but who would like to keep © me- 
mento of days gone by, are uncertain about 
the disposal of thelr beloved “bones.”” 

Here's a suggestion that has been offered 
by a fellow shooter. Turn up the side of 
4 dice that registers your lucky number. 
‘Then carve out the center and trim down 
the other sides until your dice becomes an 
emblem to be set in a ring like the one 
shown in the illustration above, where it 
nerves us a little-finger ring in place of the 
‘more usual seal ring. 


Chess Is One of Their Studies 


JTS easier to learn when you're young 
than when you've grown up, so we have 
always been told, 


. of the best brain- 
‘oxercisors there is, and yet the champion 
player is a very young boy, who has beaten, 
cheas-players.of many nations, 

‘Tho game is a compulsory subject in 
the school of the village of Strobeck, 
Germany. 

‘The children must pass examinations 
in chops, just as they are compelled to in 
any ther subject in the shoots eurriew: 
jum. 

In the picture you see a class of children 
fon their way to skool. Ax you see, each 
cchild carries his or her chessboard. 


\ 


\" 


‘These Men Are Not Snake-Eaters 


'O be an efficient snake-charmer, you 

must really love creeping things, and 
be willing to let them crawl all over you. 
‘Take, for example, the two African anuke- 
charmers shown ‘above. Not only are 
their pet snakes wound around their necks, 
but they have their snakes’ heads in their 
moutha! 

‘The snakes are of the poisonous class, 
‘and yet they do not harm their masters. 
Charm—that's what it's called; but. in 
reality how ean the snakes bite when their 
Jaws are firmly held togethe 

Certain kinds of musie 


make snakes 
Snake-charmers 


A Bad Case of Overpopulation 


SOME of our large cities—New York and 
Chicago—are overpopulated; but com- 
pare them with the island of Ukara in 
Lake Vietoria Nyanta, Afriea. It has an 
area of thirty-six square miles and has a 
population of nineteen thousand. A man 
‘must not touch his neighbor's leaves, sticks, 
or rubbish. Garden plots are carefully 
marked off, and trees are #0 scarce that's 
father often divides a tree among his family, 
iciving certain branches to each member. 
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An Effective Pocket 
Pipe-Scraper 
AN? 

pipec 
no end, 


many 
‘There axe almost 
kinds of | pipe- 


cleaners as there are of 
pipes. 


Soine-of these clean 

he disagree 

able "cake," others remove 

it by chemicals, and still’ others serape it 
out, 

The pipe-cleaner above belongs to the 
scraping class, It consists of a curved 
handle having two projecting arms. At- 
tached to these arms are two metal blades. 
‘The blades have spring attachments that 
make the blades fit snugly inside any pipe- 
owl, regardless of its size. A quick twist 
of the handle will efficiently remove the 
“eake,” and after the pipe has been thor- 
‘oughly seraped, the scraper is cleaned und 
pput aside until itis again needed, 


Running a Pullman on Tires 


ERE is a new French Pullman car 
mounted on rubber-tired wheels. It 
is to be “pulled” over the battlefields of 
France by an automobile, Complete ac- 
commodation in provided for this luxurious 
ear. A wash-room, beds, and luncheon- 
tables are carried.” It is suspended on 
heavy springs, and these will allow it to 
travel aver bad roads and fields with as little 
discomfort us penile to the eeupants of 
the car. 
1 big car is shown here, ready to start 
‘on its journey. Who is going to travel in 
it? We confess that we don't know. It 
certainly must be somebody with plenty 
‘of money who can afford such a luxury ax 
thie in these days. 
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Punching 30,000 Holes 


a Day “ 


HE punching of thirt 
‘thousand holes in st 

plate tank heads is only a day's 
work for this machine, An 

ordinary punch-press is used 

with a special attachment that turns the 
heavy plate disk every time a hole is 
Punched. 

‘Two men operate the press, One trips 
the puneh-press and the other manipulates 
the device that turns the plate. A hori- 
zontal shaft has a notehed disk mounted 
con it. A pawl engages the notches, and as 
1 hole is punched, the operator turns the 
horizontal shaft, which is connected by 
bevel gears to the vertical shaft carrying 
the steel disk to be punched. This turns 
the steol disk a fixed distance each time. 


Pliers for Shortening Chains 


RACK! For the twentieth time 
‘you bump your head against the 

chandelier. And you will continue 

to bump it unless you shorten 

its chain. To shorten it. you 

‘must remove some of the links. 

‘This ean be done with the 
peculiar pliera shown. The 
handles are notched on the 
inside and the jaws are notched 
on the outside. 

‘The outside notches are 
used for opening. You slip 
the undesired link over the 
notches and press the handles 
together. ‘This causes the jaws 
to spread, and as a result the 
link, which is firmly held 
will spread. To close a link, 
you squeese it between the 
notches in the handle 


To Test the Tractor’s Pull 


[the Picture above is shown a, steel car 
trailing after the tractor, This car 
contains a dynamometer (an instrument 
somewhat like a spring seale) that measures 
the pull of the tractor. The power of the 
tractor when driving farm machinery by a 
Delt ean be measured by belting the tractor 
engine to the dynamometer. 

This testing apparatus was constructed 
by a large tractor manufacturer #0 that 
tractors could be tested under actual work- 
ing conditions, which is much better than 
merely testing the engine upon a block in 
the factory 


A Two-Wheeled Automobile 


GHOVLD your automobile run on two wheels 
Your tire expenses would be cut in half. But 
how can an automobile run on two wheels? Mr. 
Andrew Duresen, of Minneapolis, is able to answer 
that question, for he bas recently patented a two- 
wheeled motor-vebicle. 

‘The two wheels are large ones and are on the 
center line of the chassis—one at the front, the 
other at the rear. Two small auxiliary wheels are 


located on either side of the rear one and they are 

used in stopping and starting to maintain balance 

However, after the automobile has gained sufficient 

speed, the small wheels are raised from the ground 
lever i 


a 


Hot Metal Handled by 


Electric Crane 
ANDLING molten metal 
in foundries has always 
been a problem, Accidents 
occur frequently” when the 
crucibles are carried about by 
hand. and there 


ina hurry-up call for the ambulance. 

‘This litele electric crane helps to elimi- 
nate accidents and adds greatly to the 
efficiency of the foundry, since it ean carry 
heavy louds. ‘The man controls the move- 
ment of the erane by a chain, Pulling the 
chain in one direction operates the motor, 
and pulling it in the opposite direction 
stops the motor. The crane runs along a 
‘monorail from the mouth of the furnace to 
the molds. ‘The hoist iustrated can Ut 
three tons, 


Lightning Made to Order 


A. BLINDING fash is followed by 
1 harsh eraclding sound. —Light- 
ing has struck the tall pin," splitting 
{tin two. One half falls onthe villain 
and the other af bursts into flames. 

Exciting, isn't it? But how can it be 
reproduced in the movies? 

‘Allan Dwan, a well-known producer, 
was confronted with this problem. 
He referred it to his technical staff, 
who spent many weeks and dollars in 

‘study and experimentation. 

‘Here's how Mr. Dwan him- 
self solved the problem: He 
took a strip of unused film, 
fastened it to the window: 
pane, and with the point of a 
‘glass’ thumb-tack scratched on 
it several branching lightning 
bolts. An artificial. tree was 
flashed on the scratched film. 


Bell Rings When 
Bottle Is Empty 


“BJARK, the bell ix 
ringing 


The Old Oaken 
Fence Python 


[F you've never seen 


Whereupon the nurse 
removes the empty 
bottle from the hook, 
Bell and hook are 
part of a bottle-hol 
Invented by Charles 
MeNeil, of Beverly 
Masstehusetts, The 
hottie is placed in 
cage suspended. from 
the hook. A apeing fs 
attached to the hook 
fand this pulls the hook 
upward gradually as 


a python, and never 
pe to see one, take & 
ngs earuful look at 

the picture — abo 

The queer snaky cro 

ture that is resting ite + 

chin on the fence ia the 

Head image of x python 

ready to spring at its 

unsuspecting. prey 

Why dead? ‘Because 

old gnarled 
ept for the eyes 
sand the mouth, the oak 


the baby drinks the 
milk, When the bottle is entirely empt: 
‘4 serew on top of the hook will touch an 
lectrie conductor, thus closingacircuit. ‘The 
Dell rings and the nurve removes the bottle. 


A Laboratory on Wheels 


PPARATUS on this truck is used to 
test natural yas as it comes from the 
well, to determine its gasoline content 
Before gas from new wells is piped to » 
plant, its gasoline content is determined, 
to make sure that the quantity of the guso- 
Tine: per thousand cubie feet of gus will 
rake it, profitable to run it through the 
plant, Then, too, gas from wells already 
piped through plants is tested by thix 
{rugk-compresor unit as a-cheek 
“Atiaohefl to a Feel on the right side of 
tho truek is, a rubber hose to reach from 
the truck y't0 7the gas Mine. Passing 
through a méter, the gas is measured. 
‘Then it goes through the compressor, into 
a condenser, accumulating ina eylinder that 
fextenda below the trunkbody.. A gage-gaas 
shows the cubic centimeters of gasoline. 


This Airplane Is Not Traveling 
to the North Pole 


CATTERED through the snow-covered 
‘Swiss Alps are slanting slopes possibly 
smooth enough to permit a flying-machine 
to land if it is equipped with suitable run- 
ning gear. ‘There are also lakes upon 
which a hydroplane could land, if they 
happened to be within convenient reach. 
‘The modern airplane engine has become 
such areliable factor of safety that litle dan- 
ier from motor trouble is to be feared, when 
the mechanism is in good condition at the 
start. The intense cold and the thin air 
Prevailing in the region of the alpine sum- 
mits throws a strain upon the engine, which 
it must be specially designed to withstand. 


Sir Walter Raleigh's 
Indian Pipe 


WHEN you hear the name of Sit Wale 
ter Raleigh, you immediately think 

‘coat, and Queen Elizabeth. 
iter did many things besides 
‘casting his coat in the mud for a queen to 
‘walk on. For instance, he helped in the 
work of colonizing America. 

He made friends with the Indians, and 
as a result they presented him with the 
strange pipe shown above. It is made of 
Virginia maple-wood, and has many 
strange faces carved on the bow! 

Tn the stem of this curious pipe is a 
whistle with which Sir-Walter summoned 
bid servants. ~ 


a 


python has not heen 
changed, It was cut down forty years ago, 
and since. then has decorated. the fence,» 

ich is located in Seers Green, Bucking- 


England, 


An Individual Fire-Escape 


PERSONS sleeping in hotel rooms with 
‘one of these little fire-escapes located 
near the window can feel perfectly safe, 
since, in the event of fire, it will lower them 
to the street below with no danger of 
accident. 

‘Aman of average weight will drop about 
four yards a second until his feet rest on 
the street, 

‘A retarding device attached prevents 
the rope from passing through beyond 
certain speed. The rope has a steel wire 
running through its center, and this is 
capable of sustaining a weight of eleven 
hundred pounds. 

‘The man seen in the picture below 
is shown ready to drop out of an eight 
story window, and he does not look a bit 
frightened. 


March, 1921 


Advertising Space Rented on Mail-Boxes 


TT HE people in some of the countries 
‘across the seas are hard pressed to 
raise money to pay their national debt. 
‘To levy taxea on the rank and file of 

the populace is to work new hardships 
that have already reached a limit of 
enduranee. 

‘Thus it is that the government of 
Germany has decided to sell adver- 
tising space on mail-boxes and other 
government property. 

How many mail-boxes are there in 
the United States? Think of the 
number in your own town, the num- 
ber on your own street. "Of course 
they are better looking painted in 
neutral or plain colors; but if funds 
have to be raised to satisfy official 
desires and public necessity, selling 
advertising space is better than taxing 
tthe people. 

‘Advertisements of a uniform charac- 


plays _ the 
trombone in 
a theater. He sits 
beneath the stage 
and, what is more, 
he ‘faces the au- 
dience. He can’t see the play. 
At the end of the crook of his 
long trombone he fixes a mirror. 
Thus he sees the stage, not be- 
cause he is interested in the 
play, but because he must_give 
4 blast from his instrument at 
the right moment to suit 
some action or word on the 
stage. 
Every one is familiar with the 
mirror used by the organist 
a church, tilted so that he can 
see the Teflection of the con- 
igregation and can get his cue 
when to play. 
‘The simple idea of “looking 
around a corner” has been de- 


ter, ornamentally considered and artistically de 
zhed, would not spoil Uncle Sam's niail-boxes, 
Besides, they would save the expense of paint. 


How the Trombonist 
Watches the - Play! 


veloped: into the s\periscope.”*. 1 In/isome! 
periscopes lenses and. diagonal reflecting 
prilms are used instead of mirrors. A lens 
at’ the upper end of the tube ‘brings thy 
rays of light upon a reflecting surface 
at an angle of forty-five degrees to the 
axis of the tube and these rays are 
brought to a point at the bottom of the 
tube after a second reflection from the buck 
of a prism. In other periscopes only two 
mirrors and no lenses are used. 

Every automobilist is familiar with the 
principle pressed into service by this inge- 
ious musician, A little adjustable mirror 
fs often used on the wind-shield to see ears 
approaching in the rear. 

Mirrors have been used over windows 
and doors to give the occupants of a room 
a view of the street, Instead of having to 
g0 to the window and Jean out to see who 
is at the front door, all the housewife has 
to do is to look up at the mirror. Tt is 
tilted at an angle suitable for throwing the 
reflection into a convenient location, 


Find Your Own Seat 
the Theater 


‘AN 1 theater do without. ushers? 
Several theaters in Vienna have 
managed it by placing an electric light 
con eich seat. . When the seat is empty, 
the ight flares up and illuminates the 
number on the seat, But when the 
seat is occupied, the light, becoming 
disconnected, disappears 
If you arrive after the play has 
started and the theater is dark, it will 
bbe a simple matter for you to find your 
‘huminated seat, Then, too, you will 
not annoy the people who are already 
seated and are interested in the play. 
If an usher guides you, she must tell 
you where your seats are and perhaps 
flash a light on them, greatly disturb- 
ing the people who arrived before the 
Tights went out. 


‘A “path-digging”” machine that cuts its way 
{nto:a coal pile, loading a ton of coal a minute 


Digging through the Coal _ 


‘O man can dig # ton of coal and load it 

into a wagon each minute of the work- 
ing day. But it is possible for one man to 
make a machine do this work for him, and 
that at the low cost of half a cent a ton. Wagon-loaders 
have been in operation for a long time; but the device that 
uses propeller blades to break into the pile of coal or erushed 
stone to be loaded into a wagon or passed upon a conveyor 
is indeed a wonderful labor-saving machine. 

‘A man at best can shovel but two tons an hour: with the 
‘machine he can shovel about sixty tons in that time. If he 
earns five dollars a day, the cost of moving the sixteen tons 
of coal he would handle in a working day amounts to 
thirty-one cents a ton. This is large compared with the 
machine handling of the same amount for about one and 
one-half cents—which includes both labor and power. 

Crushed stone, sand, gravel, coal (both hard and soft’, 
can be dug up and discharged into a truck, all in one opera 
tion. No longer are human shovelers needed to work in the 
nun or the drizzling weather to clear a pathway for the 
back wheels of the wagon-loader in order that the “elevator 
buckets” ean reach more material. 
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Little Plows Make a Big One 


COMBINED snow-plow and flanger, invented by 
Eben R. Packer, of Wilmette, Illinois, is effective 
not only in clearing the bulk of snow from a railroad road- 
bed, but in cleaning the rails sufficiently for the wheels to 
‘get good tra 
It consists of a main plow, adapted to clear away the 
large body of snow from the track, and rearward of this 
main plow are diminutive plows that are spaced close to 
the rails to clean them off if any small quantity of snow 
remains after the main plow has passed. Difficulty has 
often been experienced in operating snow-plows by reason 
of the fact that they do not clear the snow from the rails 
sufficiently, and it is to overcome this defect that the 
flanges, or ‘small plows, are provided in the rear of the 
main plow. 

‘The flange blades may also be used for clearing the - 
track independently of the main plow and are suited 
for such use in inter-urban 
service, 

‘They can be made to clear 
the full gage of track, and thus 
eliminate, to a large extent, 
the use of heavy snow-fighting 
equipment that lies useless 
the greater part of the year. 


‘Whirling the snow before it in a huge cloud, this new 
plow makes short work of clearing railroad tracks 


Scrubbing Floors with a Hand Machine 


‘CRUBBING and mopping floors is one 
‘of the most disagreeable tasks for 
houseworkers. ‘The apparatus illustrated 
is u German invention, and in some = 


respects it resembles some of the numerous N\ 


mopping devices used in America. 


Attached to a long handle are two fo 
ing wings of metal. One of 
the wings is rigidly attached 
to one end of the handle, 
while the other wing may 
bbe opened like the cover of 
a book or closed almost in 
contact with the fixed wing 
by means of wire rods held 
in place by a clip. Fastened 
to the outer side of the 


| 


‘The scrubbing-cloth is held itchen fe 
firmly ‘between two metal mopping -custion 
wings; the device ix easily contains a sponge 
ranipulated by means of the 

jong Pande 


Getting ready for 
the usually. un 
pleasant task of 


“ 


movable wing is a stiff brush, which is 
immersed in soapy water and used for 
scrubbing. After a certain portion of the 
floor has been serubbed, the wings of the 
hook-like holder are opened and a cushion 
oor bag filled with sponge is inserted and fas- 
tened between the wings by closing and 
clamping them. This eush- 
jon, the edge of which e: 
tends beyond the wings, 
is soaked thoroughly in 
soapy water, pressed out, 
and then used for mopping 
the serubbed part of the 
floor. Neither the brush 
nor the mop need ever be 
handled by the operator. 


cS Wn ti) mépelaniblen 
eee Re ray espn 
Sets er son eke 
saree enrreges 
Svea 
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Collecting Fish for the Aquarium 


‘ISITORS to wonderful city aqua- 

riums, like that one in old Castle 
Garden, where in the early days 
Jenny Lind charmed New Yorkers, 
seldom stop to consider that the 
strange and beautiful specimens be- 
hind the glass walls did not originate 
there. 

How does a public aquarium get 
its fish? As a rule the dealers in 
live fish sell only goldfish, alligators, 
and sea-lions, so that when a Variety 
is desired for the collection of an 
aquarium, it is necessary to send out 
fan expedition to get the kinds of 
specimens that are wanted. 

For this purpose Dr. Charles H. 
‘Townsend, director of the New York 
Aquarium, has built and equipped a 
small, staunch boat ,designed for this 
particular purpose. ‘The Sea Horse is 
1 thirty-foot sloop equipped with sails 
that are used with favorable wind, and 
alsoatwenty-five-horsepower 
srasoline engine. 

In the center of the boat 
isa tank or “well,” ten feet 
ong, seven feet deep, and 
three feet wide, which is filled 
toa depth of two and one 
hhalf feet with water. It is 
large enough to hold a ten- 
foot shark, if such a speci- 
men is desired, 

On a recent three-day trip 
off Sandy Hook, about three 
hundred fish were brought 
back to be used in the ex- 
hibition tanks of the aqua- 
rium, where thousands of 
people go every week to see 
them. 

In this region of the coast 
there are more than two hun- 
dred and twenty-fivedifferent 
kinds of fishes scientifically 
recorded, and it is the pur- 
pose of the director of the 
aquarium ultimately to se- 
cure some of each. Caught 
in the hauls after plenty of 


The Time-Saving 


FFICE efficiency managers, please 
take notice! Here is a book- 
Keeper's desk, invented by B. P. 
Beeson, of Sapulpa, Oklahoma, that 
will add efficiency to any accounting- 
office. With it a bookkeeper mi 
keep all of his books spread out before 
him, and reach any one of them 
merely by turning his swivel-chair. 
‘The table is built in the form of 
a semicircle, and the bookkeeper 
takes his place at the center. At one 
end of the table a small cabinet is 
placed in which may be kept the books 
in use. 
When a long table is used, the 
bookkeeper must leave his seat each 
time to get the book he desires to use. 


hard work were puffers, spots or 
Iafayettes, flounders, eels, rock-crabs 
big horseshoe-crabs, and sculpins. 
Seine fishing took up much 
of the time. A trawl was also 
dragged on the sandy bottom for « 
distance. With a 
erew of four men 
the work is easily 
‘accomplished, and 
comfortable ‘quar- 


ir work of 
the day is done. 
Besides being eapa- 
ble of carrying a | 
shark if one is eap- 
tured, the well is 
large enough to ac- 
commodate a five 
hundred-pound 

fish. 


a 


‘The Sea Horse is equipped with a well 
in which even a shark can live 


Bookkeeper’s Table 


‘The bookkeeper can swing around to 
any one of his spread-open books 


“6 


Here is a bed that 
clamps the bedelothes 
and folds up into a 
Compact “arrangement 


bed canbe put 
into the clothes closet 
without disturbing the 
clother hanging. there 


Living-Room and 


J Bedroom in One 


ERE is a device that 
makes it possible to 
use one room for the double 
purpose of a” sleeping-room 
and living-room, and yet in 
the daytime not only to have 
all the floor space free for 
living-room purposes, but to 
have nothing about it to 
suggest the bedroom. 

At night the room eon 
tains what is practically nn 
ordinary metal bed, resting 
firmly on four feet on the 
floor and of full size. In the daytime 
it can be instantly tilted up and swung 
into a dress-closet of ordinary dimen- 
sions, the door may be closed, and the 
room, as far as the bed is concerned, 
will be a living-room. 

‘The bed ean be swung into a closet 
that is only thirty-five inches deep, 
and in the average clothes-closet there 
is still room for clothing, and entrance 
may be gained to the closet without 
removing the bed. Since the bed does 
not hang on the door, but rests on the 
floor at all times, there is no strain on 
the joists or frame of the closet: door. 
The bed itself does not fold, but turns 
up and by means of friction-clamps at 
the foot, the bedclothing is held in 
place when the bed is in the closet or 
recess, and the pillows are held in their 
place by the head frame. 

‘Not only does this device conserve 
space, but it also saves expense in fur- 
ishing, since one room does duty for 
two. This bed is an improvement 
over the old folding-bed that every one 
recognized for what it was. 


) 


‘The spectroscope that 
identihes yuses by fin 

i the vis 
they ab: 


‘A amoall tube of the gos 
‘argon, and a. vet 
finished "electric tight 
bulb that isto be filled 
with the sume gus 


Making Shoe 


ANG! 


at one stroke. 
leather eut for the “upper” 
picture. It will be seen that 


crude shape of a finished 
The average shoe contains 
pieces of leather. 

Much of the labor put 


sewing together of 
pieces. The new m« 


only produces a 
shoe, but it also 
the price. 
shoes are apt to ri 

‘The shoe with 
sewn seam. This 


be seen from the i 
‘sew in the tongue 


How Precious Gases Reduce Light Bills 


BOUT one per cent of the air every 
man breathes is composed of the 
“noble guses,”” and the other-ninety- 
nine per cent of nitrogen, hydrogen, 
carbon dioxide, and oxygen. 
‘or respiratory purposes there is 
little need for anybody bothering much 
about the aristocratic gases, argon, 
neon, helium, krypton, and xenon, for 
every one of these elements is so abso~ 
utely inert that no matter how much 
it may be petted or abused by scientists 
‘with instruments of experimentation, it 
shows not a sign of response. They 
are all chemically inactive, 

The rarity of these gases is another 
basis for their claim to nobility. Argon, 
by far the most prevalent, forms about. 
ninety-four hundredths of one per cent 
of the air, Of neon there is but one 
part in 55,000 by volume in the air; 
helium, one in 185,000; krypton, one 
in 20,000,000; xenon, ‘one 


dollars a year on their electric-light 
bill. 

As for helium, everybody realizes its 
peculiar value ‘for the inflation of 
dirigible gasbags. Its absolute inert- 

ness makes it non-inflammable, hence 

no. enemy bullet could explode air- 
craft of that type. 

Before the war we had distilling ap- 
paratus which took it out of the air for 
about seventeen hundred dollars a 
eubie foot, but it ean be collected very 
much more cheaply today. But even 
at ten cents a cubie foot, it would 
cost, $400,000 to fill a’ first-class 
dirigible. 

‘A ute has been found: for neon, 

* whose only claim to,comitnercial dis- 
tinction is that when a current of 
electricity is passed through a tube 
of it, a beautiful orange-pink glow 
is given off. 


Down comes a die on 
a huge stamping-press, and 

the entire top of a shoe is cut out 
‘The shape of the piece of 
shoe is shown at the left of the 


it is bent double, this forms the 


the manufacture of the 
shoe has to do with the 


of producing shoe uppers not 


Sewn seams in 


of the leather piece meet when it’ is doubled. 
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Uppers in One Piece 


of the 
when 


‘shoe. 
three 


‘these 
iethod 


more rugged 
brings down 


P. 
‘the single-piece upper has but. one 
runs up the back, where the two ends 

Tt will 
insert that it is not even necessary to 
of the shoe. 


Driving a Boat Like 
an Airplane 

‘ORTY-THREE miles an hour is 

the speed of this gliding bout. A 
powerful airplane motor mounted on 
4 pontoon with a streamline eabin 
makes up this eraft, which has been 
designed for passenger-carrying ser- 
vice along the shallow rivers of French 
colonies. Ten passengers can be seated 
in the eabin. 

‘The usual cruising speed of the boat 
is thirty-reven miles an hour with a 
full load. It carries enough fuel to 
travel for four hours, in which time it 
can cover a distance of 148 miles, 

‘The pilot sits back of the twelve- 
cylinder aviation motor, where he con- 
{vols the entire movement of the boat. 
When he wishes to turn the eraft, he 
manipulates two rudders, one acting 
‘on the air and the other on the water. 
‘The air rudder is similar to the rudders 
used on airplanes. The pilot site ina 

cockpit, protected from t 


in 170,000,000, If aman 
were existing on xenon 
alone, it would take him 
twenty-one hundred years 
to get an ordinary breath. 
‘The one member of the 
kas nobility that is earning 
its living is argon. Argon 
hus been found to be ex- 
cellent for filling inean- 
descent. lamps of certain 
sizes. Tt increases the effi- 
ciency of the lamp. and 
lengthens the life of the 
filament because it can be 


terrific air-currents, 

Two radiators keep the 
motor cool. ‘These are 
made up of two concentric 
collectors united by a large 
number of thin copper radi- 
ating fins through which the 
water passes. A radiator 
of this type, with one gallon 
of water, has a radiating 
surface ‘of 710 square 
inches. 

‘The pontoon is construet- 
ed like the very latest hydro- 
plane racing-boats. The bot- 
tom is made in an inverted 


said that argon saves the 


people of the United States 
more than fifty . million 


airplane. 


‘This boat is driven by an air propeller just like an 


Her speed is forty-three tiles an hour 
“ 


V shape, which tapers off as 
it approaches the rear. 
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Making Sound-Waves Draw Pictures 


‘AN you imagine the profile of a 

beautiful woman translated into 
delightful organ music? Harmonious 
sound, when analyzed, will also trace 
beautiful profiles with’ amazing accur- 
acy. There is nothing poetic or sen- 
timental about the work of Dr. Dayton 
€. Miller, of the Case School of Ap- 
plied Seience, who discovered this al- 
most unbelievable similarity between 
the charm of physical beauty and the 
beauty of sound. It is a scientific 
reality. 

Buck in the physics class at school, 
we all-experimented with the mano- 
metric flame that rendered sound- 
waves visible by causing fluctuations 
in the flame. By watching the flame 
in a revolving mirror, the vibratory 
effect of the 
sound-waves im- 
pinging upon the 
diaphragm used in 
connection with 
the flame can be 
seen. 

Dr. Miller has 
developed a har- 
monic synthesizer 
which analyzes 
sound-waves and 
draws the resul- 
tant curves on a 
sheet of paper. 


Metal Poured without a Ladle 


NTIL this device was perfected, it was necessary to 
bring hot metal to the molds for pouring. 
new arrangement the molds are brought to the furnace 


and poured. 


According to common custom, the molten metal is tapped 


from the furnace into a 
ladle, which is then trans- 
ported to the molding or 
casting floor, while the 
metal is allowed to run into 
each mold from the ladle. 
‘The contrivance illustrated 
is a radical departure from 
this old practice. ‘The 
furnace itself is an electric 
one. 

In the foreground is a re- 
volving table on which 
stand several molds, Each 
mold is made to assume a 
position directly in front of 
the pouring spout, and a 
gentle tilting of the furnace 
causes the metal to flow 
directly into the molds, 
one at a time and succes- 
sively. 

‘The man at the right not 
only controls electrically 
the motion of the revolving 
table, but also opens and 


‘The upper record is one of noise. The 
lower record Is_one of harmonious 
music. "A beautiful profile drawn by 
‘sound.waves fs shown at the right 


‘The harmonic synthesizer resolves sound-waves into their harmonic components. 
Each of the thirty-two elements of the machine is tuned to.a certain frequency. 


How Fireflies Make Their Light 


F we could-manufacture light on a plan as economical as 
that of the firef 
makers," our illuminating problems would be solved. 


With this 


If the sound-wave represents 
J Mtlee, the curve drawn will be 
¢ ~ unsymmetrical and ugly. If 
certain chords of -muisic ,are 
analyzed, the profile of a beau- 
tiful face will be traced as if 
by magic. Any profile is re- 
producible by compounding a 
number of simple curves rep- 
resenting harmonic music. 
{~The synthesizer has thirty 
two elements, each tuned to 
represent simple harmonic 
components. 
Can the profile of any face 
be translated into music? To 
) be sure—profiles may be trans- 
lated into either music or noise. 
Your face represents either 
harmony or a dis- 
cord. The faces 
of some people 
would create a 
terrible “noise” if 
they were trans- 
Inted into music. 
Other people 
would have, “low, 
melodious ’ faces, 
full of harmony.’ 
Next. time you 
look in the ginss, 
see which kind 
you have. 


y, the glow-worm, and other living “light~ 


Profesor E. Newton Harvey, of Princeton University, 


has devoted much time to the study of animal lumines- 


cence. He finds that this 


brand of “light-making” is 
similar in one way to our 
own methods. 

A.candle, a match, or any 
other substance that burns, 
does so only in the presence 
of oxygen. This element 
is also necessary for the 
production of light by the 
firefly. But it differs from 
‘our process because no ear- 
bon dioxide is given off, and 
because #0 little heat is gen- 
erated. Without water the 
firefly cannot produce light. 

The firefly’s flash is actu- 
ally made by a substance 
called luciferin. When it 
combines with the oxygen 
it becomes oxyluciferin, and 
after the flash is effected 
and the chemical combina- 
tion made, the oxyluciferin 
is reduced in the presence 
of a reducing agent, becom- 


closes the tap-hole of the 
furnace, regulating the flow 
of the metal into the molds. 


ing luciferin again. In this 
form it can be recombined 
again and again, 
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Dinner at the Zoo 
a What it means to feed the animals 


A turtle usually crawls 
in his shell wen 


Every baby knows a 
bottle when it sees one; 


by the way, is m large 
ripe banana 


‘This is w case 
tain in whieh Uh 
land the giraffes the mous _ 
‘id not happen to feel hungry and refused to 

bend their necks; the keeper, perforce, 


climbed the fence 


‘When the hippopotamus sees the keeper ap. 
prea ein and, ie opens his 
Ruge maw and waits Presently a 

of hay lands on gue inne 


Fering from indigestion? 


‘That's what the keeper 
i 


¥ 
by Mrs. Charlotte Don: 
nelly, who is shown here 
Teeding hin 
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Lights for the 
Celluloid Drama 


or the theatrical part of the performance various sot 
fghes cued, Thewe ae Sr composed of one thong wae 
Pro having Stectencea 1 erful area. Colored. gelatin 
speedometer that shows the number of fect being rin off Sars ar placed fa front of te ight for variety 


The Leviathan, flying in the swift winds of lofty altitudes. The engines 
Pasengrs ar coclosed in a sealed room, where atmespherc 
‘matically provided 


High Flying in a 

IGH altitudes are uncomfortable 

for passengers and engines alike. 

‘The dearth of oxygen makes breathing 

uncomfortable, while the thin air and 

lack of oxygen spoil the proper func- 

tions of a gas-engine. To navigate the 

region of high winds, where astonish- 

ing apeeds could be attained by taking 

advantage of the favorable currents, 
requires a special type of airplane, 

A djver can descend several hundred 
feet under water only when he is en- 
closed! within a suitable diving-jacket. 
Now comes the amazing suggestion 
that airplanes intended for lofty alti- 
‘tudes, from twenty thousand to thirty- 
six thousand feet, should have her- 
metically sealed compartments for 
passengers and engines. The idea is a 
development of the ‘loved car” in- 


‘pressure at sea-level is 


Sealed Airplane 


vented for balloons by Louis Tridon 
in 1871. This comprised two plat- 
forms hung from the balloon, the 
upper platform being used as a 
maneuvering car. When the craft 
reached the high region of the air, 
the pilot descended through a man- 
hole into the closed compartment 
below. Here oxygen flasks were 
placed, and there were clothes 


Jungs. 

Louis Breguet has devised the 
modern aerobus for altitude flying. 
‘The Leriathan is built entirely of 
metal, and its motor power consists 
of four eight-cylinder engines hav- 
ing a total of nine hundred and 
fifty horsepower. 


Popular Science Monthly 


Let Steam Do the 
Family Washing 


GERMAN has invented a 

boiler in which the whole 
process. of clothes-washing is 
carried out. It consists of an 
upper and a lower compartment. 
‘The lower compartment contains 
fa receptacle with a central spray 
pipe and a clothes cover. 
clothes are placed in the lower 
‘compartment and a soap solu- 
tion is poured over them. 

When the lower compartment 
is heated, the steam generated 
passes up through the clothes, 
releases the dirt, and also heats 
clean hot water in the upper 
compartment. As the tempera- 
ture rises, the boiling soap solu- 
tion bubbles up, gushes over the 
clothes cover, and back into the 
clothes. After half an hour the 
dirty soap solution is drained of 
Hot water from the upper com- 
partment takes the place of the 
discharged soap solution, 


IVE HANDLE 


clothes are placed in not, 
soapy water, which bubbles over the 
Clothes for half an hour: then the dirty 
‘water is drained off 


Handling Lumber with an Electric Monorail 


ITH a new electric 

monorail system de- 
signed specially for lum- 
ber-yard work, loads of 
fifteen hundred feet of lum- 
ber may be picked up and 
moved from one point to 
another as easily as you can 
lift a glass of water from 
one table to another. 

‘Upon the monorail sys- 
tem is run an electric hoist 
and operator's car. The 
hoist picks up the lumber 

id moves it to any point 
along the monorail system, 
the tracks of whieh may be 
swung between buildings, 
freight-car loading stations, 
or on wharves for lighter 
loading. Current is carried 
in cables supported on in- 


sulators attached to the 
monorail track. 

‘One of the details that 
thas made this handling both 
quick and economical is a 
special type of cradle for 
picking up the lumber and 
holding it while it is being 
moved from one point to 
another. This cradle is 
made in two parts, sepa- 
rated by a ball-bearing race, 
so that the lower part, 
which carries the lumber, 
may be swung around and 
the lumber picked up or 
deposited in any position. 

‘Another quick-action fea- 
ture is the four grapple- 
hooks, whieh fit around the 
two. “cross-timbers upon 
which the lumber is piled, 
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Steering with the Gyroscop 


NE application of the gyro-toy is 

1a device to enable an airplane or 
motor-boat to steer an absolutely 
straight course in dense fog. This is 
not the now famous gyro-compass, 
but a new and exceedingly sensitive 
mechanism, 

‘The device that pilots the aviator 
straight as an arrow on his course con- 
sists of a heavy-rimmed gyro-wheel 
having on its circumference blades 
similar to those of a water-wheel, and 
mounted inside a eylindrieal 
casing. ‘This casing is pivoted 
80 that the mechanism is a gy- 
Toscope with two degrees of 
freedom. The wheel turns 
about an axis, and the wheel 
and casing together are free to 
turn, There are two openings 
in the cusing, one to admit air 
and the other to release it, 

‘As the airplane is driven rap- 
idly forward, the admitted air 
will drive the gyro-wheel at a 
tremendous speed, Its inventor states 
that this speed may be as high as 
twenty thousand revolutions a min- 
ute, Therefore the very great inertia 
developed tends to keep the wheel ro- 
tating with the axis constantly point- 
ing in the same direction, that is, 
crosswise of the car, and with the 
pointer in a vertical’ position. But, 


Elevator 


‘HE job of an elevator operator 

looks easy. But when the ele- 
vator is of the freight type, with the 
floor openings protected by heavy 
doors that must be opened and closed 
each time goods are put on or taken 
‘off the elevator, the operator is fagxed 
‘out at the end of the day. 

‘To save the man-power of the ele- 
vator operator and thereby speed up 
his work, electrically opened and 
closed doors have been devised. 
‘These new doors are so evenly bal- 
anced that they may be instantly 
‘opened or closed by simply pushing 
a button, 

‘The doors are made in two sec- 
tions, one above the other, and are 
hung, as shown, by chains, rods, and 
pulleys. All the doors are electric- 
ally interlocked so that the elevator 
car is inoperative until the doors are 
closed and locked. ‘The operating 
machine is located in the basement 
of the building, and consists of a 
motor mounted on a machine base, 
with a solenoid brake for driving 
cable drum with worm-and-gear re- 
duction, Two steel cables fastened 
to the drum lead up through the 
shaft, one on each side of the line of 
doors, and pass through the hanger 
bars at the upper part of the lower 
section of each door. To open the 
door, the drum unwinds the cable, 
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let the airplane turn ever so slightly 
to the right or left, and the gyro-wheel, 
being subjected to another curvilinear 
motion, immediately begins to pre- 
cess. Like any other gyroscope under 
similar circumstances, the gyro-wheel 
instantly responds to the new motion 
and places its axis along a line between 
the horizontal and the vertical. Con- 


sequently the pointer is de- 
flected from its zero position 
and warns the aviator of his de- 
viation from a perfectly straight 
course. 

‘This precessional movement 
is literally quicker than human 
thought, and, however slight 
the turning of the airplane may 
be, its effect is immediately 
registered. A movement upward or 
downward, either in a straight li 
or a curve, has no effect upon the 
gyroscope, for it does not change the 
direction of its axis of rotation, 

The device may also be used on 
motor-boats, but at low speeds the 
gyro-wheel ‘would not rotate very 
rapidly. 


Doors Operated by Push-Buttons 


allowing the door to part, the lower 
section being overweighted, thereby 
causing the two sections to part sim- 
ultaneously. ‘The remaining doors 
are held in place by a lock, a cam on 
the elevator car releasing’ this lock 
as the ear approaches each landing. 
‘These doors are also very safe and 
there is practically no danger of a 
person getting eaught when they cot 
together. Ifa man did get ca 
in the door, the operator of the 
vator could open them instantly to 
release him, by merely pressing the 
utton. 


Sugar to Detect Typhoid 


‘YPHOID germs thrive on sweets. 

‘Thus physicians often use rare 
fine sugars for detecting them. The 
germs will rapidly multiply when in 
contact with the sugar and will soon 
make their presence known. 

Heretofore Germany has monopo- 

lized the rare-sugar market, but now 
many manufacturers are able to pro- 
duce these sweets. Some of them 
cost several hundred dollars a pound, 
for the process of manufacture is very 
slow. 
‘Due, undoubtedly, to the use of 
these sweets, a comparatively small 
number of our men died of typhoid 
in the recent war. 


Grinding Wheat for the Neighborhood 


HEAT unground can be purchased at a comparatively 

ow cost, When white flour ia made, the outer portion of 
the wheat grain is removed, and with It the more nutritive 
clement of the wheat. 

‘During the war, the suggestion was made that people grind 
their own flour in coffee-mil. Some people, who did not have 
the time or the facilities for grinding, combined thelr interests 
‘and bought one of the old-time mills with stone burrs that pro- 
‘duced wholesome whole-wheat flour. ‘Thus arrived the “eomms- 
nity mill” grinding flour for the neighborhood. Men and women 
took turns at grinding wheat and baking the bread. It waa fine, 
palatablebread, and much cheaper than that bought at the grocery 


Six Hundred and Fifty Cigarettes a Minute 


0 you “roll your own"? If so, you know that, working at 

‘top speed, you can roll only two cigarettes a minute. And 
they will very likely be too thin or too fat, too tight or too loose, 
Machine-made cigarettes are practically perfect, and they are 
turned out by the hundred. 

‘One of the latest cigarette-making machines is shown above, 
It was invented by an Englishman named Baron, and it is quite 
the fastest worker of them all, It will ms hbundred and 
filty cigarettes a minute. 

M. Baron, the inventor, 
hat in the picture above. 
the machine. 


is the man with the derby 
is watching his assistant operate 


Grass that Sells by the Yard 
‘{GEND me ten yards of thiety-six-inch 
ass, 


Grana is sold by the yard as if it were 
cloth, now that Mr. MaeDonslil, of Har- 
penden, England, hax dis 
covered that grass will 
grow on a bolt of goods as 
well as in soil. 

He lays out yards of 
cloth on the floor of his 
freenhouse and sows grass 
‘seed thereon. When the 
frase has grown sufficiently, 
the cloth is rolled up and 
shipped to the buyer. Then 
tthe cloth is stretched out on 
the level ground of the 
Iawn-to-be and in a few 
days the roots of the grass 
‘will have got a good foot 
hold in the ground. 

‘Lawns made in this man- 
ner can be used shortly 
after they are laid. 


‘The Sails Form an Umbrella 
Over This Boat 


‘WO Italian airmen have devised a novel 

craft, known ax the “umbrella-boat.”” 
It is shown in the illustration below, with 
tthe inventors in one end of the craft enjoy- 
ing the sun and breeze. 

“The sail is made oval in form. Two 
sections make up the sail. These open and 
close like a fan, and the pair ean be furled 
{in about a minute. 

Fore and aft the mail is a fixture. It is 
tilted sideways to take the wind from 
either quarter, and by actual trial, 40 the 
inventors claim, it has been found that the 
wind in the sail has no tendency to heel 
the boat over if the sail is properly de- 
signed and adjusted. 

‘Should these boats become popular, they 
would add a picturesque touch to the blue 
Italian lakes, as they skim over the water 
ke animated mushrooms, 


Elephants’ Whiskers on Hats 


JOW it’s the elephant’s turn to be the 
vvietim of fashion; it has been elected 
by hat-makers to relieve the long-suffer- 
ing egrets and birds of paradise, Its 
whiskers will henceforth adorn 

‘women’s hats.” 

Just why an elephant has 
whiskers, when the rest of its 
body is practically hairless, is 
puzzling. But, since it has 
‘them, they. must be of some 
use, and surely ought not to be 
removed. Who knows what 
terrible change this may work 
in its disposition? 

Above you see an elephant 
that opened its mouth ex- 
pectantly when its keeper ap- 
proached. It undoubtedly ex- 
pects that a dainty morsel of 
food will be dropped on ite 
‘tongue. What it will do when 
the keeper starts clipping is 
left to the reader's imagination. 


1 
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A Gorilla at the Crank 


RANKING a car is not s0 

simple us it seems. If you 
don’t handle the crank with 
care, it may jump back at you 
and break your wrist. 

‘There are many people who 
will not attempt to crank a 
ear, Yet John, the huge black 
gorilla below, does it with the 
utmost indifference. Does he 
realize the risk he takes? Or is 
he very wise and does he un- 
derstand the secret workings of 
‘eranks and crankshafts? 

John is a vaudeville actor, 
tand he makes his headquarters 
in London. When this picture 
‘was taken, he was exhibiti 
his skill before a crowd at 
the Olympia in London. 


Turning a Log into a Bridge 


GREAT elm fell to earth with a erash. 

It landed firmly across a bank, the 
center part remaining in the air. In a 
short time the boys near by were climbing 
‘on it and runining across it. 

Tt was far enough off the ground to act 
as a bridge, and the residents decided to 
make a real one of it, and thus satisfy a 
eraving in the hearts of most of us, to 
climb obstactes. 

‘The twigs, small branches, and bark 
were removed, and the upper side was 
shaved off until it became flat. A railing 
‘was built at one side of this upper surface, 
‘and the log became a full-fledged bridge. 


This Back Yard Is Built on 
a Foundation 


F your land is thirty feet below front 
street level and the rear is ninety feet 
lower than the front, how ean you build 
on it? This problem was solved by a New 
York architect. 

‘The steep bank of the Hudson has been 
turned into a building-lot by constructing 
1 foundation higher than the house erected 
‘on top of it.The foundation is hollow; but 
its strength is more than sufficient to carry 
the six-story house, 

‘The space for a yard back of the building, 
fon the street level, has been gained by the 

‘supported by an 
it of which is car- 


Digging the Cellar Last 


ONCE. contractor was called upon to 
erect a large concrete building during 
very cold weather. ‘The ground was frozen 
so hard that he was unable to make an ex: 
cavation for the cellar. This fact did not 
Geter him in the least. He went abead 
with the building and dug the cellar late, 
‘when the weather was warmer. 


Germs, Beware! 


“JKERCHEW!" Some one 

‘sneezes in the crowded 
subway train. All the people 
near are much alarmed; but, 
sinee they can't move, they 
must accept the deadly germs 
showered around, 

Now, however, there isa 
‘small pocket inhaler that will 
‘kill these germs before they 
do any damage. When some 
fone sneezes, get out your in- 
haler, put ‘one end in your 
mouth,and breathe, ‘The fumes 
you inhale will kill every germ 
that happens to be in your 
Jungs at the time. 

This handy little inhaler 
opens and closes like a folding 
metal eup, 


Is a Hotel! 


GAZE spon the Hotel Lute, Oil Tow 
Oklahoma, ‘The rates? " About five 
dollarsa day. Pay ths or sleep in the open. 

‘Note the absence of bell-hops, couchmen, 
sand taxicabs. This is the kind of « hotel 
that springs up overnight after ofl has been 
discovered. When this happens, commu- 
nities deveiop rapidly and there i not time 
to construct a more elaborate place to 
sleep. People rush to the spot and they 
imply must have a place to lay thelr weary 
heads. The way of the pioneer is hard 
indeed. ‘These mushroom oll-towns usually 
fade out of existence as quickly as they 


Curing the Sick in the Zoo 


“THE animale residing in the New York 
‘Zoological Park receive instant atten- 
tion if they show the slightest signs of il- 
ness. ‘The physician in charge of them has 
the walls of his office lined with shelves, 
fon which medicines of all kinds are kept. 
If a keoper reports that one of his dumb 
charges seems to be poorly, and is losing 
‘weight, the cod-liver-oll bottle is brouxht 
forth." In many cases the animals are 
given tho same sort of medicine as that 
which humans get when they are sick. 
‘Sulphur is used for curing blood diseases, 
Phosphate of lime is administered to 
strengthen the bones. - Sugar of lead is 
fometimes given In ease of very severe 


Many Foods in One Dish 


"HY does the sailor call his food 
ichow"? Because chow is an 
abbreviation of chowehow; and 
‘chowchow, according to the diction 
ary, is “a mixture of all sorts of 
‘thing. 

‘The sailor's meal is served on one 
large plate, and it soon becomes 
mixture of all sorts of things. 

Now, however, there is an alum- 
inum plate that contains six separate 
compartments lange one for meat 
and five 


of what the navy offers its sons for 
utriment. 

‘The plate is just as easy to clean 
‘and store as the usual flat plate. 

It is now being tried out in the 
navy, and perhaps before long the 
‘word “chow” will become obsolete. 


She Holds the Largest and the 
Smallest Boots 


BOOT manufacturer well known in 

the United States made these boots, 
just to see how large and how small boots 
could be made. After he produced them 
he took them to a convention of boot 
manufacturers to show his brother manu- 
facturers the two extremes of boot-making. 
‘The small boots are so tiny that they just 
fit the fingers of the girl. Then this pretty 
young lady was asked to take the big boot 
‘and all the little boots and pose for a 
photograph for use in the Popular Science 
Monthly. 

‘The big boot has in it the same quality 
of material as the smaller boots, It is also 
surprising to know that the same process 

‘used for the manufacture of both 
these boots. 

It would take a big man with big feet to 
fill this boot. Mr. Johann Van Albert, a 
giant Hollander, who recently came ‘to 
this country, is eight feet, five inches high. 
Would this’ boot fit him? He takes a 
number thirteen shoe, but this one must 
bbe at least forty in size. It would be much 
too large even 
for this giant 


Wty 
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Guarding the Punch-Press Girl 


FOR euarding the hands of punch-press 
operators a safety device has been 
developed by an Ohio manufacturer. 

If the operator's hand is not withdrawn 
from the die when the punch starts to 
‘come down, a wire arm sweeping across the 
front of the press pushes it gently away 
from danger, a necessary precaution for 
ls, who frequently forget work 
in daydreaming. A pin attached 
to the crankshaft bearing-cap gives 
‘his arm its reciprocating motion. 

‘The device ean be mounted on any 
press, and the swinging-arm part of 
it may be removed and replaced 
whenever desired. 


AHat-Bag for the Theater 


HOW 20 you aispore of your 
hhat when you go to the 
movies? If you hold it in your 
lap, you will probably drop it 
when the picture becomes. ex- 
citing. If you slip it in the 
wire holder under the seat 
can easily slip out and get 
walked on, 

‘There is now a bag that will 
fit under the seat and will hold 
all your belongings safely. 
‘was invented by John Pidgeon, 
of New York. 

The new bag is made of 
strong cloth—usually cretonne 
—and is attached to 
frame. You put your 
it when the seat is up. Then 
you close the bag by means of 
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Beautifying the Old 
R. F. D. Mailbox 


HE usual R. F. D. mailbox is 2 

simple affair of tin and wood 
ficient bit ugly. It stands out in 
front of the house and spoils the looks 
of the place. 

What's the remedy for this? Build 
more stately boxes 

Below you seo a mailbox that is 
made like a birdhouse, It is divided 
into two floors—the lower one for 
papers, magazines, and packages, the | 
Upper one for letters. Each floor has 
its own separate door, which the mail | 
rman” opens when he “arrives. ‘The 
upper floor is lined with tin to. pro- 
tect the letters from a possibly leaky 
root, “If you decide to try out this 
birdhouse-mailbox, don’t be surprised 
it you find the makings of a bird's 
nest in the midst of your mail some 
fine spring morning 


Hot Springs in Iceland 


GTRANGE a it may seem, there are 
several hot springs in Iceland. ‘Thus 
the inhabitants are supplied with a eon- 
stant flow of boiling water. On wash-day 
‘the women carry their soiled clothes to the 
nearest spring and let nature do the rest. 

In the pieture below yousee three women 
iat work in Reykjavik, the capital of Tee- 
land. A metal railing has been placed over 
tthe spring to prevent the women from 
accidentally falling in, 

Incidentally, the railing supplies the 
women with a’ place to hang clothes while 
others are washed. 


ae 


Make Your Own Records 


JF.30% believe that your singing voice is 
‘at ood as any you've heard on the 
phonograph, then you need one of the new 
home recorders, 

The recorder consists of an adjustable 
bracket and arm, a horn, a metal guiding 
plate and finger, and a recording needle. 
‘Attach the bracket to the front edge of your 
talking-machine, and adjust the arm to 
uit your particular machine. Fit the 
metal guiding-plate, which is spirally 
grooved, over indle of the turntable, 
and place the metal finger in the outside 
roov 

Place a blank wax record on the machine 
‘and set the recording needle, take a 
deep breath and pull the release lever. 
‘The finger on the grooved plate guides 
the needle ax you sing 


United States Wealth per Capita 


APP up all the money in the eountry 
then count the number of people, and 
you will be able to tell the average wealth 
'& person by dividing one number into 
the other. ‘The Federal Reserve Board 
announced recently in its monthly bulletin 
that the per capita wealth in the United 
States is $51.06. ‘This may not seam very 
large, yet it is $13.18 higher than the per 
capita wealth as estimated in the year 1917. 


The Boot that Prevents a 
Prisoner's Escape 
ERE are three men. One is the 
brother of the vietim of a murder, 
another is the prisoner condemned for 
‘the crime, and the third is the officer 
of the law. 

Itis easy to distinguish the prisoner 
by the curious weight that is attached 
to his right ankle. ‘This is an 
invention of a former inmate of a 


‘A metal frame fastened to the bot- 
tom of the heel supporta the cast steel 
weight, and the prisoner feels the 
brunt of the burden he must lift only 
when he uttempts to walk. 

Tt is necessary for him to walk very 
slowly when he is encumbered with 
this non-escaping device and a quick 
getaway is an entirely unknown 
Quantity to him. 


A Floating Vegetable-Garden 


LIVING ins boat on the river and grow 
ing one's own fresh vegetables is an 
‘aperience not enjoyed by many people 
Here is a resourceful woman who not only 
grows everything from lettuce to tomatoes 
in sufieiont quantities for her own use, but 
has some to sell each season. 

I the houseboat dweller obtained the 
privilege of cultivating small garden in 
an unused plot near the river-bank, the 
small investment would be # paying one. 
‘The products of the soll could be harvested 
and conveyed to ready markets, the boat 
itself becoming a floating “market-wagon.” 


i 


‘This miniature village was bulle by the small boy who fs kneeling, The streets 
fare paved and strung with electric wires, connected with a power plant 


His Play Is Building Villages 


‘OUNG Paul Schmoll, Jr., still 
wears short trousers and has a 
high soprano voice, yet he has already 
built an entire viliage—in his back 
yard. It is so marvelously constructed 
that people are always visiting it. 
Both the youthful builder and th 
village are located at Mobile, Alabama. 
‘The village covers an area of about 
four hundred square feet. In it there 
are fifty cottages made of wood, with 
asphalt shingles. ‘The streets are all 


paved, curbed, and strung with 
electric wires connected with a small 
power plant, There is a sawmill, a 
post-office, a school, a hotel, a 
muscu, a park, a playground, and 
‘a complete fire department, all built 
to scale, in this tiny village. ‘There 
are also stores and churches. 

The architect and builder may be 
seen in the picture above, kneeling, 
and explaining to a younger boy 
just how it works. 


The Draft that Never Fails 


F a steam plant is not watched care~ 
filly, many thousand dollars can 
roll out of the chimney in the course 
of a year. ‘The greatest loss is caused 
by running the. boi 
capacity while the act 
the steam-engine or -turbine may 
vary through a fluctuating load. 
A large part of the surplus energy 
is wasted. 

Natural draft in a chimney 
also fails at times, and on a still 
day the fireman’ may have a 
difficult time keeping the fire at 
‘a point where it will meet the 
needs of the plant. ‘These prob- 
Jems are overcome by the instal- 
lation of a mechanical blower that 
will cause just the right amount 
of air to circulate through the 
firebox. Such an installation 
saves the cost of building a high 
chimney and insures uniform 
operation. 

‘This blower is driven by a 
small steam-turbine that is fed 
by the boiler in connection with 
which it is used. The fan of the 
blower is mounted upon the same 
shaft with the rotor of the tur- 
‘The speed of the blower 
Garaiaes che guest OC Ur 
entering the firebox. Automatic 
regulation is obtained by attach- 
ing a device to the steam feed- 
pipe. If the steam-engine or 


-turbineis called upon for extra duty, 
the increased movement of the 
steam in the main feed-pipe actu- 
ates a valve, permitting more steam 
to flow into the turbine of the blower. 
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By Their Footprints Ye 
Shall Know Them 


‘AYS Dr. Charles W. Moreley, a 

chiropodist: “Let me see your 
footprints and I will tell you how 
you feel or what you are thinking 
about. 

Dr. Moreley has applied his sys- 
tem to criminal detection with un- 
usual success. Footprints will tell 
whether a man is short or tall, 
ht, ill or well. Deter- 
mination is indicated by keeping th 

feet in a parallel position, Ac: 

culative or curious person’ toes out 
considerably. Shiftiness und hesi- 
taney are indieated by a swaying 

walk, Good health is shown by a 
brisk gait. Sick people always drag 
their feet along the ground. 

A. plaster-of-paris cast of the foot 
of a suspect will often give evidence 
of guilt. 


Fingerprints are used in criminal 
detection —why not footprints? So 
avons De” Charles ‘W. ‘Moreley, 
‘who has developed a system 
ecting criminals by footprint 


Putting Flax Straw 
to Use 


LAX straw was thrown away 
‘as waste in former days, but 
how it is used in the manufacture 
of rugs, earpets, and upholstery. 
‘The longer the straw, the better 
the price paid for it. In this 
country, the flax from Wisconsin 
is of the greatest length, says Mr, 
A. H. Wright, of the College of 
Agriculture at’ Madison. 

Tn Germany flax straw has 
been mixed with coal and used as 
fuel. But this mixture has not 
been successful, according to re- 
ports from the research station at 
Sorau. Too much labor and ex- 
pense are necessary for the 
amount of heat gained. The 
ashes must be removed [re- 
quently, There is also incom- 
plete combustion. 
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Wind It Up and Let It Work 


‘HIS weight motor is made to help 
do the chores on the farm. It will 
pump water, turn the churn, and drive 
‘the grinding-wheel—if it is first wound 
up. It is really a machine for storing 
up muscular energy and using it at will. 
‘A weight attached to the end of a 
Jong rope is wound on a drum and 
allowed to drop again, thereby im- 
parting motion to the drum. 
‘The power of the moving drum 
is transmitted through a train 
of gears to the machine that is 
to be driven. The weight is 
heavy and falls s’>wly. The 
ratio of the gearing is such that 
the driving wheel of the ma- 
chine revolves at a fair speed, 
while the drum turns very 
slowly. ‘The same principle is 


used to drive clocks. The farmer 
will have two things to wind up now 
before he retires—the clock and the 
weight motor. 

‘When he gets up in the morning the 
weight motor will be ready to help 
with the farm chores. It will be 


necessary only to release the energy 
that was stored up the night before. 


Seight moter, 
Seige motor, 
Weights attached 
tortone ropes. are 
‘round up. drums 
End allowed todrop 


Loading an Airplane through Its Nose 


Pi atemes at, ramapertation the 
cost of operation, including capital, 
establishment charges, running cost, 
maintenance, ete. increases roughly 
‘as the cube of the speed of the carrier. 
Without considering the fuel for power, 
the cost mounts as the square instead 
of the cube. 

Cargo-ships and freight-trains oper- 
at the lowest practicable speeds. 
ir traffic will follow this same law, and 
‘ts most practicable paying speed will 
be found. 

‘The flying “tramp” shown in the 
filustration below carries four tons of 
freight at a speed of seventy-two miles 


an hour, This is a low practicable 
speed for air travel, but it is much 
faster than any other mode of trans- 
portation. 

‘The air route also takes advantage 
of the shortest distance between two 
places. 

With rapid modes of freight 
handling, and by changing cargoes 
from “ship” to “ship” as shown here, 
time also is saved. 

‘The pilot-house in the nose of the 
machine is swung back on special 
hinges, the cylinder containing the 
cargo is run in on guide rails, and the 
craft is instantly ready to be off. 


This is the frat successful wicker-weav- 
ing machine, The shuttle and weft are 
stationary, whereas the warp is woven 


Speeding Up 
an Ancient Industry 


“ANY fish to-day, Indy?" Not so. 

long ago Marshall Lloyd, of 
‘Menominee, Michigan, was going from 
back door to back door asking this 
question. He was a fishmonger. And 
now he is 2 ! 

His wicker-weaving invention did 
the trick. 

Since Biblical days wicker-weaving, 
has been done by hand. ‘The moth 
ells us, wove 
the basket in which she sent her son 
down the River Nile. And her 
method of weaving was just the same 
as the method used to-day. Mr. 
Lloyd's machine is the first sucesasful 
‘one of its kind. 

Mr. Lloyd's first step was to find a 
way of holding the upright stakes or 
weft without attaching them to a frame. 
‘Then he built patterns for various 
articles, and built the drums of his 
looms after these patterns. Contrary 
to all other weaving methods, he uses 
a stationary shuttle and weft, and 
‘weaves the warp. Mr, Lloyd is using 
nineteen looms in his factory, and they 
are doing the work of five hundred and 
seventy high-class workmen. 


"blink" microscope. The plates to be examined 
fare in frames. The observer looks through the eyepiece 
‘and sees both plates as one 


Discovering New Stars 


‘OW do astronomers quickly discover new stars, 
or variable s*ars, comets, or wandering planet- 
ids, many of which are too faint to be seen except 
Ee the method of photography? How ean one com- 
re two negatives of the Milky Way region in which 
Fiterally thousands of stars appear, and Instantly pick 
out a tiny star-dot on one negative that does not 
appear on the other? The “blink microscope” saves 
hundreds of hours’ work for the 
astronomer in the laboratory. 
instrument is so arranged that 
wages obtained with sepa- 
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An Aid to Irrigation 


HE farmers in the great West, where during certain 

seasons it is more arid than the East, must pay more 
attention to their irrigation problem. They must handle - 
with care the water Nature bestows upon their fields 
during the rainy part of the season. 

‘The culvert shown in the illustration has been de- 
signed to aid the Western farmer in keeping his fields 
in good condition. With it, he may allow water to pass 
from one field to another with no danger of its passing 
back. The return of the water is prevented by a sensi- 
tively balanced door that allows it to pass in one direction 
only. The cast-iron door of the culvert closes with a bang 
if the water attempts to return to the field whence it 
came. 

‘With these culverts connecting his various fields, the 
farmer may 
flood one field 
after another, 
thereby making 
good use of the 
little water he 
has at his dis- 
posal 


This culvert is provided 
with a door that will per 
rit water to. pass in one 
iiection only. AC. the 
left, the door is shown 
cloned 


Mold the Rooms as You Go 


to coincide as 
Viewed at, the eyepiece between the 
Jenses. ‘The arrangement is that of 
range-finder in which reflecting prisms 
are used. Each nezative is illuminated 
by an electric bulb connected with a 
device that alternately cuts off the 
ight from each. 


‘TANDARDIZED building can be 
assisted by the use of a simple de- 
vice by which the rooms of a house can 
be molded complete as the structure 
rises. 
Here is an invention that enables 
the molding forms to be raised intact 


from the inside, ‘The four walls of the 
room-forms are held in the grip of ad~ 
justable mold braces on the inside of 
the room, while the outside sections 
are elevated by derricks. ‘The inven- 
tion is that patented by C. N. Wisner, 
of New Orleans. 

Reenforced-conerete sup- 


‘The alternations are so 


ports at the corners of the 


perfectly timed that when 
both plates are identical, 
the image, as viewed at the 
eyepiece, ‘remains steadily 
illuminated. But if an ob- 
ject is present on one 
negative that is absent on 
the other, there will be a 
gap in the interval of illu- 
mination, ‘This eauses the 
foreign object to twinkle, 
or “blink.” 

‘Any pair of pictures taken 
from precisely the same an- 
gle and including the same 
field of view, can thus be 
compared. A new star will 
blink among thousands of 
steadily shining stars, a new 
battery emplacement in an 
otherwise unchanged land- 
scape, as photographed 


room are curved x0 as to 
provide round corners for 
each room. When the con- 
crete has been poured and 
hhas set, the interior braces 
are loosened and the whole 
form is elevated to the 
floor-level_ of the second 
story. When this is fin- 
ished, the forms are again 
raised. 

This is the first auto 
matic machine in the world 
to handle unit molds and 
automatically to regulate 
the thickness of walls and 
columns as desired. The 
molds on one floor can be 
set up in one day for the 
average size city hotel. 
Doors and windows can be 
set in the molds and rooms 


from the air, will “blink,” 
thus disclosing its location. 


‘Concrete molds held by an automatic bracing which 
to be loosened to be elevated into position on the 


needs 
‘ext 


of different sizes can be 
built. 


BR 
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He Altered the Shape 
of His Violin 


‘HY are all violins shaped alike? 
Because of the superior reso- 
nant qualities of that particular shape. 
One violinist, Everett E. Dunham, 
of Seattle, Washington, liked to hit the 
high notes, and he found that the gen- 
erous curve of the violin interfered 
with his forearm. So he chopped a 
large slice off the side of his. violi 
healed up the wound with a thin strip 
of wood, and proclaimed that his violin 
was as well as ever, In fact, he de- 
cided to patent his idea. 

‘The cut extends diagonally from the 
top of the curved part of the violin to 
the bottom of the upper half, and runs 
parallel to the forearm when the violin, 
is held in position for playing. 


‘The upper curve of his violin 
interfered with his forearm 
when playing the high notes, #0 
he chopped it off, mending it 
with a thin strip of wood 


‘A revolving house in use in a hospital. A square opening is cut in one aide to admit 


Press the Button and 


OR the benefit of people 
who need lots of sun, 
Samuel Stevens, of Ashe- 
North Carolina, has 
a revolving house 
‘that enables the inhabitants to 
be inthe sunshine as long asthe 
sun is visible. Alla sick person 
need do is to press an electric 
button and his house will re- 
volve. 

‘This simple operation is 
made possible by machinery 
‘that is completely hidden in 
the foundation of the house. 

‘The floor of the house is supported 
near the edge by joists that rest on a 
metal ring. The ring rests on ball 
bearings that fit in another ring 
mounted on a concrete foundation. A 


"The patient within swings his house around 


follow the sun 


This House Revolves 


rack is attached to the joints 
near the place where they 
rest on the ring. A pinion 
connected with an electric mo- 
tor meshes with the rack, 

When the power is turned 
‘on, the motor revolves and #0 
does the pinion. As it meshes 
with the rack, the house 
mounted on the Track revolves 
too. When the desired posi- 
tion is reached, the power is 
tured off and’ the house bo- 
comes stationary, 

The plumbing and wiring are not 
affected at all by the revolving. A 
large central pipe that revolves with 
the floor contains all the wires and 
pipes, This central pipe is attached to 
a stationary one at right angles to it, 


How a Canyon Was Changed into a Theater 


‘HAT a rugged canyon 
can be converted into 
‘an open-air theater has been 
demonstrated in southern 
California, where an organi- 
ation of artists and players 
recently established the 
“Pilgrim Play" as a per- 
manent institution that will 
run ten weeks a year. 
‘The “Pilgrimage Play” is 
a dramatized version of the 
life of Christ, patterned 
after the “Passion Play” 
given at Oberammergau. 
Tt was decided that El 
Camino Real canyon, a 
ravine in the hills back 
of Hollywood, Califor 
offered the best possil 
ties. So fifty thousand dol- 
lars was raised in a national 
‘campaign, and an auditor- 
jum built that is now the 
marvel of many architects. 


amphitheater where the “Pilgrimage 
Suytg geen in Calforsia A hilnde 
several patiorms providing the iflrent stages 
several platforms the difrent stages 
for the performance 


30 


‘The auditorium was built 
at the apex of the ravine, 
allowing the front of the 
theater to run down toward 
‘a point, while the seating 
space widened at the rear. 

The approach to the 
auditorium is marked by’ 
winding paths fringed with 
rock from the ravine. In 
the foreground is a ticket- 
office, and a little farther 
along is the front of the 
theater, a wall built to imi- 
tate the architecture of 
Bethlehem, Jerusalem, and 
other cities of Palestine. 
You pass through the en- 
trances of this wall, turn 
either to the right or left, 
walk up a flight of stairs, 
and reach the floor at the 
rear of the stadium. There 
an usher shows you to 
your seat. 
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A Trapper’s Life Is Not an Easy One 
Long months of lonely discomfort 
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The Old Sign Still Sways 
in the Wind 


Above, you see an 


‘A red-and-white umbrella 
Mapping in the breeze would 
seem to indicate either ur 
brellas to mend or umbrel thers 
for sale. The r printed the words, "Glasing 

Bone to Order,” round the 
fs haberdashery, edge of the frarme 


{the shop sold cown:. but 
cn investigation welearn 
that the ‘owner of the 


worker. The cow ina 


One of the last of New York's cigar- 
Indians. It was the American 


The Strange Power of the Tides 


Facts about the forces that bind the moon 
to the earth and the earth to the sun 


By Philip Schwarzbach 


HY does rain fall downward? 

‘And why does a man who 

jumps out of a window drop 
downward? Why, in short, do things 
always fall to earth when released in 
air? Sir Isaac Newton asked himself 
these questions—but not, as is popu- 
larly supposed, because an apple 
bounced off his head. ‘That apple is 
almost as famous as the apple that Eve 
fed Adam, but we fear that it never 
existed, Newton needed no inspiring 
bump to come to the conelusion that 
every body in the universe has an in- 
visible power over every other body— 
the power of attraction, . This power 
pulls the rain down to the earth, pulls 
the waters up from the earth, eausing 
what is known as tides, and binds the 
‘moon to the earth, the earth to the sun, 


Why the Moon Does Not Fall 


‘The universe is held fast by this 
great mutual attraction, gravitation. 
‘And why does an apple ‘actually fall, 
‘whereas the moon remains at a con- 
stant distance from us? Newton tells 
us why in his laws of gravitation: two 
bodies attract each other directly as 
the product of their masses and in- 
versely as the square of the distance 
between them. The power that one 
body holds over another body depends 
both on its mass and its distance from 
that other body. ‘The bulkier it is, the 
greater its power, but if it is far away, 
that power diminishes rapidly. ‘The 
very small apple succumbs promptly 
to the pull of the near earth, whereas 
the larger and more distant moon is not 


80 easily influenced and holds her own 
at_a fixed distance from the earth. 
Tides are the outward and visible 
sign of the attraction of the sun and 
moon for us and us for them. The 
solid earth tries to rise, but doesn’t 
succeed very well. Still, there are 
regular tides in the earth’s crust— 
small ones. We never see them as we 
do the water tides. This constant rise 
and fall of the earth's 
crust causes variations 
in the pressure under- 
neath. It is very prob- 
able that the solid tides 
contribute to voleanic 
‘eruptions. 

Water is molecularly 
‘easier to influence than 
a solid, and so it re. 
sponds ‘to the pull of 
the sun and moon by 
rising when they ap- 
proach. Just as a mag- 
net attracts filings, 80 
the moon pulls up the 
waters of the earth 
But the moon's passage 
affects water _ much 
more than does that of the sun, and 
Newton's law tells why. Though 
the sun is much larger than the 
moon, its very great distance from 
us is’ outdone by the small moon's 
nearness. Ax they revolve, earth, 
moon, and sun are sometimes all in the 
same straight line and at other times 
at angles with each other. With both 
the sun and the moon pulling on us, 
sometimes together and sometimes 
from different directions, the resulting 


Fight angles 


‘Sun and moon pull on the 
earth. When they pull 
er, the resulting 

fos are known as apring, 
tides. When they pull at 


Popular Science Monthly 


tides are bound to vary. 
‘When in a straight 
ine, sun and moon pull 
together and cause the 
tides to rise very high. 
We then have what is 
known as spring tides, 
But at right angles the 
sun and moon are wo! 
ing against each other, 
and the resulting pull 
is not very great. Then 
low tides are compara- 
tively high and high 
tides are comparatively 
low. ‘These are known 
as neap tides. ‘The in- 
termediate tides vary accordingly. 
‘What about the water on the other 
side of the earth when the moon is 
pulling it up on this side? We might 
naturally think that all the water was 
pulled from there to make the high 
tide here; but that is not the case. 
They have their high tide at the same 
time we do, und this is the reason: 
the waters under the moon are not 
alone in their agitation. The earth, 
too, is drawn toward the moon and 


‘with each 


‘The bay of Fundy is noted for its great tides—the water 

sometimes rises sixty fect. The peculiarity of its coast 

Tine is responsible. Here you see busy ships at the wharves 
‘Now look st the next picture 


at high tide. 


‘At Jow tide the 
‘of Fundy. | Horses 
Tew hours 


‘before, was covered with ten feet of 
All shipping ceases until the tide comes in 


are left high and dry in the bay 
«wagons across the mud that, 
‘water, 
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away from the waters on its opposite 
side, This causes these opposite 
waters, which are but little affected 
by the moon apparently, to swell up 
into what is known as an opposition 
tide. 

Tf the earth were absolutely round 
and completely covered with water, 
tides would be unhampered and 
therefore uniform in height. 
But islands, continents, varying, 
depths of oceans, rivers, bays, 
and all local peculiarities greatly 
affect tides and cause them to 
vary in height. ‘The water ix 
forced into some places and out 
of others. 


A Sixty-Foot Tide 


Bays can boast of the 
queerest tides of all. At East- 
port, Maine, which is near 
Passamaquoddy bay, the rise 
is sometimes twenty-six feet. 
You might easily ferry from 
Lubee to Eastport, get off the 
boat, come back in’ few hours, 
and ‘find the boat gone—not 
really gone, just dropped from 
sight behind the dock by the 
swift outgoing ti But much 
worse things might happen in 
the bay of Fundy, where tide- 
rise is sometimes sixty feet. 
When this sixty-foot tide goes 
out, all ships anchored or docked in 
sixty feet of water are stranded high 
and dry. 

Because of the inconveniences that 
tides cause, it is well to know in ad- 
vance the times and heights of future 
tides. And since all prediction is based 
on known facts of present and past, 
tide-gaging is necessary for tide pre- 
diction. The easiest way to measure 
tides is to sink a pole in the water and 
ee how far the water rises and falls 
on it. But every tide-pole must have 
a constant attendant to make records 
of fall and rise, and then these records, 
are sure to be inaccurate because of 
‘wave motions. 

‘This led to the invention of tide- 
gages, which keep their own record 
and are so situated that wave 
motion is eliminated. 

A well is dug on shore to a 
depth of several feet below the 
lowest tide in the vicinity. A pipe 
is run out into the sea through 
which the water enters the well. 
Inside the well a copper cylinder 
is floated. A wire fastened to the 
top of the float runs up to the 
‘top of the well and passes round 
a wheel. Thus, as the water in the 
‘well rises and falls, the wheel turns 
backward and forward. This 
wheel motion is imparted to a 
pencil attached to the wheel. As 
the tide rises and falls, the 
pencil draws a curve on a paper 
wrapped around a drum that re- 
volves once in twenty-four hours. 


At each complete revolution of the 
drum a tide-curve for a day is regis- 
tered. 

Since high tides happen an hour 
Inter each day, no two curves will 
interfere with each other and the gage 
can be operated for several days be- 
fore the paper need be removed. 


‘The curves recorded are interpreted 
in terms of feet. 

‘These tide-curves are carefully 
studied and then carefully resolved 
into the elements that caused them. 
Prediction is simply recomposition of 
all these elements. 

Tide prediction, thanks to Lord 
Kelvin, is now done by machinery. 
Actual’ mathematical calculations are 
complicated and tedious. In Lord 
Kelvin's machine each element is rep- 
resented by a pulley that contains an 
adjustable pin. All the pulleys are 
connected by a cord which, as in the 
case of the tide-gage, terminates in a 


pencil that draws curves on a revolv- 
ing drum, When predicting a tide- 
curve for any particular place, at any 
particular time, all the pins are set to 
represent the peculiarities of that 
place (this information was obtained 
from tide-gaging), and a large crank 
is tuned. This sets all the pulleys 
in motion, and the resulting 
motion is imparted to the 
pencil that draws the curve on 
the drum, In this way tide- 
tables are compiled, 


Putting Tides to Work 


For bathers we have tide 
indicators. These are stationed 
along the shores and register 
tide-rise with a floating block, 
as in the case of the tide-gage. 
But this block is connected 
with a pointer instead of a 
pencil. The pointer moves back 
and forth on s large scale that: 
is visible for a great distance. 

‘There are some thrifty folk 
who would make the tides pay 
for all the trouble and expense 
they cause us by putting them to 
work turning water-wheels. The 
rising water is impounded in a 
reservoir, and then as it falls it 
is forced to turn a water-wheel 
in order to get out. But since 
it takes twelve hours for the 
tide to rise and fall, the work done 
this way is usually not worth the cost 
of the machinery needed to run a tide 
engine, 

Other hopeful ones have made the 
tides work a piston up and down, A 
platform on which a cylinder is 
mounted is anchored to the bottom of 
the sea, Inside the cylinder is a 
movable piston, which moves up and 
down twice a day with the tide action. 
Again not enough is accomplished to 
cover expenses. 

But the tides really do work, in 
their own quiet way, clearing up shores, 
scouring river-banks, and performing 
other lowly tasks, 

Now, work cannot be done 
without the consumption of 
energy. Where does all this tidal 
energy come from? ‘The earth 
itself. And what is the source of 
the earth's energy? Its rotation. 
But as this energy is drawn from 
the earth it is not replaced, and 
the startling result is that our ro- 
tation power grows weaker. And 
very g. adually the earth is slowing 
up and our day is increasing. Do 
you realize what that means? At 
some very future date the day will 
be equal in length to our present 
year, the time it takes for us to 
revolve around the sun. ‘Then 
one side of the earth will be 
sun-baked all the time and the 
other half will be in total darkness. 
Fortunately for us, that day is 
very far off. 
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Truing Up Crankshafts 


USUALLY, trai 
crankshaft in a lathe is a long and 
costly job, requiring several hours. 
By the aid of a new tool the pins 
on a crankshaft may be turned up 
true within one hour. 

‘The shaft is mounted between cen- 
ters on a lathe in the usual manner. 
‘This tool is then adjusted to take the 
proper cut and placed on one of the 


pina. 
‘The lathe in next net in motion, 
‘The tool continues cutting until the 
pin has been reduced to the proper 
diameter. 
‘This process is followed out with 
‘each one of the erankpins. 


A Railroad Repair-Car 


WEEN a trvight-car develops 1 broken 
wheel or a bent axle or any other 
serious ailment, it usually happens far 
away from home. But the new repair-car 
below will cover the distance between the 
two and do the repairing on the spot 
where the accident occurred, 

‘This repair-car is equipped with ma- 
chinery for all kinds of work, There is a 
werew-cutting lathe, a drilling-machine, a 
sshaping-machine, work-benches with vires, 
portable forges, und anvils, A. fifteen- 
horsepower motor furnishes the power for 


the machinery, 
"The sides of the car open outwar 

fare used as a working platform 

hold them level with the floor ar 


and a workrn 
the result 


ror 


How Denmark Follows the 
Election Returns 


‘HIS huge electric sign or bulletin-board 

is mounted in the front of a newspaper 
office in Denmark, It was used to an- 
nounce the results from outlying distriets 
of a recent election 

Each of the eandidates in the various dis- 
tricts has a colored light that represents his 
party. “ 

‘When a candidate wins in a certain 
district, the light representing his party is 
Mashed’ on. A moment's glance at the 
electrical bulletin is all that is required to 
determine the way the election in pro- 
sressing. 

Election returns in the United States are 
usually given out by the newspapers in a 
different way. ‘They are generally flashed 

‘screen by the use of a powerful 
thod informs 
and if their 


The Right Way to Melt Lead 


[EAD-BURNING requires the han 
of an expert when a gas flame 
fs used, With the little "electrical 
tools pictured above, however, any- 
body can make repairs on lead parts, 

‘A-carbon electrode is used. An, are 
is drawn between the lead and” the 
carbon electrode. The beat generated 
{is sufficient to melt the lead readily. 

‘The hot carbon of the electrode 
reduces the lead oxide ws rapidly’ as it 
is formed. ‘This prevents tho lead 
from burning to an oxide, since the 
carbon has a greater affinity for the 
‘oxygen of the atmosphere, 

‘A transformer produces a heavy 
current from the electriclight socket, 


Over Niagara in a Houseboat 


‘OME people demand more thrills in 

their existence than ordinary. living 
furnishes. ‘That is why an advertisement 
calling for some one to attempt a trip over 
Niagara Falls in a houseboat was answered 
by one hundred and thirty-five men. 

Below are some of these would-be ad- 
venturers posed around the houseboat that 
is to serve as the vehicle to convey one of 
them over the falls. The amount of 
money offered for thin dangerous exploit i 
only one thousand dollars. Who offered 
the thousand? A motion-picture director 
who wanted to make a real “thriller.” If 
so small a sum were offered for a task 


Jemanding mental effort equivalent to the 
magnitude of the adventure, It la doubtful 
if as many as one hundred and thirtye 
five men would offer themselves 
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“Did You Forget to Mail 
That Letter?” 


HOW many people walk by the letter 
box every day and forget to mail th 
letter that was supposed to have bees 
mailed at the first opportunity? 

‘A postmaster once gave a lecture to a 
large audience and began by mentioning 
the letters that people had forgotten to 
mail and which had brought many in- 
quiries to the department. Many in the 
audience hurriedly reached into their 
pockets and brought out their forgotten 
letters, and every one laughed. But here 
ig.an idea that at least helps the memory 
‘of the people who pass a certain mail-box. 


Walking through Fire Safely 


IRE-RESISTING chemical solutions 

are rapidly coming into general use. In 
time it is possible that everything will be 
given fire-resisting treatment by sodium 
silicate oF some similar chemical 

‘The picture below shows a man walking 
calmly through blazing shavings saturated 
in kerosene, He is wearing a khaki uni- 
form, boots, and headgear—all of which 
have been treated with the fire-resiating 
solution he invented. The man is an 
Englishman named ‘Truro who was re- 
cently discharged from the army. 


Casters for the Water-Bucket 


Al BUCKET of water may be too heavy 
to be lifted or carried about the room 
when the serubwoman is not physically 
strong. 

To help persons who are lacking in 
normal strength, a roller support for the 
bucket has been invented by a citizen of 
Leipaig. Germany. This idea solves the 
problem of transporting the heavy pail 
without injury to the health of the worker. 

‘The metal base of the bucket is provided 
with three rotatable casters, held in place 
by three setacrows, ‘The screws are long 
fenough to make it possible to use the same 
base for buckets of different size. 


A Round Table that Folds 


JS, these days of small rooms, collapsible 
furniture is coming more and more into 
use. From Germany comes « folding 
round table. 

‘The center part of the table-top is x 
single piece of wood. But around the out- 
sside there is a series of extension sectors 
that fit together and enlarge the working 
surface of the table. 

‘These sectors are so connected that they 
will fold like a fan and fit beneath the 
tabletop when any one of the supports 
bbelow them is pulled. ‘There is a lever that 
‘will conveniently raise and lower the table- 
top. Thus, when you wish to reduce the 
ssize of the table, you raise the top and 
‘make room for the sectors below. 
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with Brick 


PROSPERITY is heralded by glase shows 
windows; the greater the prosperity, 
the larger the window, But glass has be- 
come very expensive in Europe since the 
‘war and most of the merchants are not 
prosperous enough to pay the price. 

In the picture above you see workmen re- 
placing a large glass window-pane that had 
been broken. Instead of putting in another 
pane of equal size, they built up the lower 
part of the window with bricks and then 
filled in the top with small panes. From 
tthe signs at the sides of the window you ean, 
tell that this shop is in Germany. 


Baby Rides on Mother's Head 


“TBE native women of Orange Free State 
South Africa, earry their bundles and 
their water-jars on their heads, #0 it Is not 
astonishing that they should carry their 
babies in like fashion 

Baby is deposited in a chihungiu—a sort 
of basket that can be turned upside down 
and used asa hat when the baby is old 
‘enough to walk, ‘The mothers usually try 
to put the babies to sleep before they start 
‘out, and so insure a better balance. 


Yd 


Mend Leaks with Marshmallows 


“ARRY a tin of marsh- 
‘mallows on long automo- 
bile trips. Should a hole de 
velop in any of the 
gasoline pipes, 
‘marshmallow will ix 
‘The sugar and gum 
arabie inthe marsh- 
mallow will not  dis- 
solve when brought in 
contact with gasoline. 
‘Thus the marshmallow 
cean be wrapped around 
the hole and fastened 
in place with tape, as 
shown in the picture 
below. } 
‘When the R-34 came 
over from England, 
entire crew hh 
chew chewing-gum un 
til itwas soft, in orderto 
mend leak, and they 
in. stopping 
ke in that way. 


Electioneering by Phonograph 


HE Japanese politician may still wear 

flowing robes in preference to trousers, 
but he is Americanized when it comes to 
eampaigning. 

He makes speeches on street 
corners and into a phonograph 
horn, quite in the manner pur- 
sued’ by candidates for the 
Presidency in the United 
States, Many phonograph 
records are made of these 
speeches and — distributed 
among the voters, 


Wanted: Radium for the 
‘Treatment of Cancer 


‘STIMATES show that to 

take care efficiently of the 
cancer cases in the United 
‘States one gram of radium ele- 
ment would be required for 
‘one million population. ‘This 
means that there should be 
available for hospitals about 
110 to 120 grams of radium. 
f this amount not more than 
about twenty grams are in the 
hands of institutions. It would 
require from ton to twelve 
million dollars to buy the 


How Airplane Accidents Are 
‘Staged in the Movies 


EDNVELOPED in ames, the airplane 
‘crashes to earth, and the villain in the 
cockpit is burned to'a erisp. You utter 
fsigh of relief an the next reel starts, and then 
you begin to wonder whether the villain 
really did make that drop. It seemed so 
real 

Here's what happened, without « doubt, 
A dummy airplane, exactly like the one in 
which you saw the villain flying a few 
‘minutes before the crash, was huisted—tail 
first—between two tall poles. Chemicals 
fastened to the nose of the machine we 
then net on fire. At the signal “Camera! 
tthe cable that held the airplane suspended 
was released, and the flaming dummy air- 
plane, with a dummy pilot in the cockpit, 
trashed to earth. 

‘The camera-man, grown callous through 
constant repetition of such “thrillers,” 
‘calmly turns the handle. 


| 
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‘The Crusher that Did Not Crush 


A HUGE iron ball weighing 
nine thousand pounds was 
moved until it hung directly 
over a sheet-metal roll 
‘twenty inches in diam- 
eter. Ata given signal 
‘the bail was released by 
an electromagnet and 
it fell through the 
thirty feet that sepa- 
rated it from the roll. 
Its job was to crush 
the roll, 

‘When the ball hit 
the roll, 
crushing 
remained poised in 


perfect balance on top 
of the And it 
stayed that way for 


twenty-four hours, It 
would have remained 
poised indefinitely had 
ft not been needed 
elsewhere. 


Dodge and His Iron Dog 
"[/M Dosige’s dow —whone dog are you 


‘With these words painted on his sid 
4 ferocious iron bulldog challenges tl 
world as he stands outside his. master’ 
store 

Passing bulldogs are utterly 
indifferent to him. Custom- 
ers, however, remember Dodge 
and his bulldog whenever 
they want to buy or sell 
4 sewing- machine, a piano 
or any of the things that 
Dodge deals in. 


Play the Phonograph 
with the Finger-Nail 


GHOVLD you run out of 
phonograph needles some- 
time when it is inconvenient 
to buy more, try this, File 
the nail of your forefinger to a 
slightly sharpened point, and 
fit it nto the groove of a mov- 
ing record. 

‘The record will be ropro- 
duced very faintly, though 
accurately. The best way to 
hear it will be to lay one ear 
against the hand. In this 
Position even the words of a 
song ean be heard. 


radium needed, 
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ring a Motorcycle with 
the Feet 


FOUR-WHEEL motoreycle eapa- 
ble of climbing @ grade of nearly 
thirty per cent to the mile at the rate 
of sixty miles un hour is no mean 
machine 
‘The motorcycle that does thin is 
Dullt with steering controls somewhat 
rimilar to thow of an airplane, with 
feablos and pulleys of great strength, 
Acsix-honepower engine to drive the 


cear is placed in the rear instead of in the 
front. 

The hollow “rndintor” wceommo- 
dates the pilot's logs. The forward part 
fn streamlined to reduce head-on roxiat- 
aanee to the wind 

For speed. aid this 
“epider"”. motoreyi and 


will give joy to the heart of the maddest 
‘speed maniac that ever made human 
beings and live stock flee for their lives. 


Keep the Water Cool for the Hens 


GENCE ees contain. seventy per cont 
water, it would be wise to cool the hen’ 
‘drinking-water to render it more tempting. 
More water, more exis. 

In the picture below you see a drinking 
tank for the chickens that is built on the 
‘vacuum-bottle principle. The water that 
is placed in it retains its original tempera- 
ture for a long period. In the summer time 
ice-water is placed in the tank in the morn 
ing, and it remains cool all day. On the 
other hand, in freezing weather warm water 
may be poured in it, and even at the end of 
‘twenty-four hours it will not have froze 

‘The tank should be placed so that it is at 
Yeast six inches from the ground, This pre- 
caution will tend to keep the water in the 
tank free from dust and dirt. 


Stills on an Island—But 
for Water 


FFRESH water i & big problem on 
tropical island, queer as it may seem to 
us who have plenty of it. ‘The plant shown 
above is used in distilling sea-water. The 
distillation, of course, eliminates the salt 
and makes the water fit for drinking. 

Four independent stills make up the 
plant. These are operated by the big 
steam-boiler shown in the background. The 
boiler is supplied with fresh water, and this 
‘eliminates the trouble caused by the use of 
salt. water. 

‘The plant here shown supplies 
needs of a fairly large sized island. 
distilling capacity of several thousand 
gallons a day. 


A New Process of Vulcanizing 


)NE of the members of the Manchester 
Institute of Technology, Mr. S. J. 
Peachy, has discovered a new way to 
vuleanize rubber. He exposes it alter- 
nately to sulphur dioxide 
and hydrogen sulphide. 
‘This treatment causes the 
rubber to vuleanize rapidly 
‘even at room temperature. 
‘The gases used can be 
‘generated cheaply, and they 
are used under small pres- 
sure. The advantage of this 
‘system is the elimination of 
heat. 


@ 


“the tin over it, 


How Cables Are Pulled 
through Conduits 
WEEN oe man has the job of 

pulling against a weight of five 


thousand pounds with a wire rope seven 
sixteenth of an inch in diameter, he 


fan truly be said to hold a superman’s 
job. Yet thie is what the man who 
lays the heavy telephone cables in the 
street conduit has to manage, 


To perform the task, he makes use of 
an “underslung winch,” attwebed to the 
rear under side of the frame of n motor 
truck. ‘The machine is connected with 
the power transmission of the truck, and 
is governed by the speeds of the truck, 
‘One man ean operate the apparatur. 

It ia so sensitive that tho operator ean 
tell immediately by the “feel” whether 

ustacles are being met, ‘This 
prevents the possibility of damage being 
done to the cable by sharp objects in the 
uct. 


Feed the Pup from a Cake-Tin 


LE zee 08 tire of angel-cake and 
decide not to bake it any longer, use the 
specially constructed baking-tin as a foed- 
Ing-dish for the family puppy. ‘The tin. is 
deep enough to hold plenty of milk with- 

out spilling. 
Drive a long peg into the floor and slip 
This will prevent the tin 


from going wherever the puppy wants it to; 
yet he can amuse himself by the hour 
‘swinging it around on its peg axis. 

‘The puppy below is a very young one, 
id he is always seen in the vicinity of his 
feeding-dish, which is quite out of the way 
under the washtubs. 

‘When the puppy grows older and de- 
‘mands food that is more solid than mill, 
‘the angel-cake tin can still be used. 


No Stones Will Clog This 
Irrigation Pipe 


IPING of all kinds has a great attraction 

for small boys. If the piping is large 
‘enough, the boys try to crawl through it: 
and if the piping is small, the boys satisfy 
‘themselves by hurling stones at iC or stull- 
ing all manner of rubbish into it, 

‘One rice-grower in Arkansas was greatly 
troubled by mischievous boys, who per- 
sisted in clogging up his irrigution pipe. 
‘Ana result, he made a special cover for the 
pipe, Now when water is not being 
pumped up to the irrigation ditch, the 
cover is fastened down with a padloct 

‘The pump that supplies the ditch with 
water is located below the ground, so that 
with the protecting padlock, the farmer 
thinks he has defeated the machinations 
‘of mischievous boys. 


Jobs Advertised on the Fence 


NOWADAYS we all know that it pays 
to advertine, but it costs money to do 
‘There are many small German manu 
who can no longer afford to pay 


vertising rates charged by the 
magazines and newspapers. Yet they 
wish to tell the rest of the community 


what they have to sell. What ean they do? 

‘They have solved the problem by 
pasting their “ads” on fences. ‘They pay 
the owners of the property on which the 
fencon stand a small sum for the privilege. 
‘These advertisers are at a disadvantage in 
that the "ad" appears only in one spot. 

Do people stop to read these advertise- 
ments? ‘The picture below answers the 
‘question, 
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The Filipinos Iron Clothes with 
Their Feet 


N the Philippines many of the women do 

their ironing with their feet. ‘They 
place a slightly grooved board on the 
fground, fold one end of the garment to be 
ironed around a wooden roller, and place 
in the groove. Next comes another 
board and then the woman's feet. 

‘She stands on the board and holds on to 
any convenient support. If she has any 
children, they add their weight to hers 
clinging’ precariously to their mother 


iy. 

She sways her body back and forth, 
thereby rolling the roller and flattening 
out the creases in the garment that is 
wrapped around it. The process is a very 
low one, and she and her children are 
forced to dismount often in order to read- 
just the garment on the roll. ‘This process 
ix more akin to the old-fashioned mangle 
than the modern electric ironer. 


Here's a Slit Mitt for 
the Mechanic 


JOST mechanical workers have tried 

both mitts and gloves, and found 
neither highly successful. ‘The mitts ure 
clumsy; the gloves enable them to handle 
their tools well, but they restrict the action, 
cof the fingers. 

How can the merits of both be com- 
bined? The new glove, invented by Jumes 
Carmean, of Kansas ‘City, Miss 
‘shaped like a bag and has a draw string at 
the wrist, but it is provided with several 
holes and slits through which tools ean be 
thrust, ‘Thus you can grasp them directly 

ith your fingers without suffering any 
discomfort. 

A few necemary stitches divide the 
fingers in pairs so that they won't get in 
‘each other's way. 


Tightening Wood Paving-Blocks 


HE task of tightening the wooden 

blocks in 7500 square yards of loose 
pavement was formidable, “Taking up the 
blocks alone would have meant an expense 
‘of about $10,000. 

‘The job was accomplished economically 
by a plan devised by John Richards, block 
paving superintendent of St. Louis, Mis- 
souri. Strips of the pavement were cut 
out, and four-by-six-inch timbers were 
placed on each side of the opening. Steel 
jackscrews were inserted between the 
timbers. When they were manipul 
with a wrench, the blocks on each sid 
packed with a new pitch filler, wore 
squeezed compactly together. The ope 
‘ng was then repaired with other blocks. 
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Look Front as You Row 


W in the ordinary way and 
see what is nhend of you. This in 
we is overcome in a new type of 


‘The ordinary oars are cut in two pieves, 
‘and each piece is fastened gecurely into the 
‘special oarlock. When the handle is pulled 
fomard the body, the rower sends the draft 
forward. 

Each section of the oar is joined by a 
metal lever bar which works upon pivots 
to reverse the motion of the oars. This 
tenables the man at the oars to see where he 
fs going by making it possible for him to 
{nco the bow of his boat, Any one who has 
had rowing experience knows what a lot of 
pleasure is lost by the necessity of continu- 
ally turning around. 


He Makes His Feet Do the Work 
of His Lost Arms 


RITING a letter without the use of 

his arms is what the man in the 
plsture below in doing, Im place of hie 
wands and arms he is using his feet. 

‘This is made possible by a, carefully 
arranged system of levers which he manip- 
tulates, A man ean also draw pictures by 
the use of this ingenious device. 

‘The end of the lever on the table can 
carry either a fountain-pen or a peneil. It 
requires considerable practice to become 
skilful in the manipulation of this device, 
bbut once the operation is understood, a 
means is provided for a man to eam 

his living when 
otherwise he 
would be help 
less. This i 
called "pedal 
writing.” 


Drying the Safety-Razor Blade 
with a Pad 


NSTEAD of cutting fingers and towels 

in drying the safety-razor blade, use a 
regular drying-pad, It consists of a brass 
lip holding at one end a strip of rubber 
and at the other end a pad of cotton 
Razor-blades are run through the rubber 
sip and then through the opposite cotton 
pad. 

The surplus moisture is wiped off by the 
rubber, and the rest of it is removed by the 
cotton, As the blade is pulled through, 
the clip is pressed down on it, and all danger 
of the blade’s rusting is avoided. 


Interesting Facts about Meteors 


Al (METEOR specialist," W. F. Den- 
ning, F.R.AS., has recently an- 
nounced some interesting facts about those 
curious bodies that sometimes fall into our 
atmosphere and are destroyed. 

Contrary to former opinion, be asserts 
that meteors do not become visibly lumin- 
cous at altitudes above ninety miles, and the 
average height at which friction with the 
air sets them aflame is seldom greater than 
between seventy-five and eighty-five miles. 
‘These bodies, the swiftly moving ones, ure 
consumed at from fifty-five to forty-five 
miles above the earth's surface. 

Only the slowly traveling meteors come 
as close as twenty-five miles. A few 
Criginally large bodies have reached the 
surface as partly consumed, fused masses, 

Meteors of the swift variety, 


‘such as those having their ra- 

diant point in the constellation 

‘Leo or Perseus, have never been 

known to reach the ground. 
Meteors that | gome 

to us “head on,” ao i 

course, eut a swift path 

through the atmosphere, \ 

and are more quickly \ 

consumed than those 

that overtake theearth in 

the flight through space, 


A Toy Wagon Goes to Work 


HE owner of a certain garage wanted 
to provide his alr-tank with wheels to 
make it port 

‘Not wishing to go to the expense of hay= 
ing heavy iron wheels fitted to the tank, he 
decided to buy a boy's coaster wagon and 
place the tank on it. In this way he saved 
about fifty dollars and added to the effi- 
ciency of his garage, 

‘The little wagon is strong enough to 
stand up for yoars under the light service 
that is required of it. Such a wagon will 
aully carry load several times that of the 
tan 

An iron strap passing around the tank 
and bolted to the bottom of the wagon, pre- 
vents the tank frony rolling off when it is 
moved from place to place, 


Portable Vacuum-Cleaners for 
the Machine-Shop 


VACUUM-CLEANERS are playing just 
‘as important a part in the factory to- 
day as in the home. Machinery and eleo- 
tical fixtures collect dust with great 
rapidity, and they are apt to function im- 
properly’ if they are not given a thorough 
cleaning at regular intervals, 

In the illustration below you see a 
powerful vacuum-cleaner that is used for 
this purpose in several large factories, Tt ix 
mounted on rollers and in spite of ita 
weight, can be moved from socket to 
socket’ with ease, ‘The juice from any 
ordinary socket is sufficient to turn over 
the motor that gives the cleaner its 
power. 

If you don’t wish to buy a special 
vacuuim-cleaner for your factory machin 
ery, you might use the ordinary one that 
{is used for clenning rugs. 
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Housekeeping Made Easy 
All kinds of appliances to lighten woman’s work 


» £2 
aS 


HE you have a small amp with « 

‘basket-shaped shade, you can 

it over the plate of hot 

its and Net the heat of the 
amp keep them warin 


Boot-trees joined together 
so that they will hang on a 
oor ‘have been invented 
by Bertha Clark of New 

fork. ‘Thus the shoes are 
kept out of the way of dist 
‘The dinner-bell at the right 


‘in green and white, and on 
it red ‘wooden 


Attached to a gas-tube is a small fric- 
tion wheel that, when turned, will 
create a spark that fires the gas pouring, 
‘out of the tube 


lire two extending arms that will 
hold it in any desired position 


By removing the top part of 
this oil heater it becomes a 
stove, three prongs being pro- 
ided for holding a pot. The 
Move is fed gasoline: one 

lon will fun the heater for 
Sight hours 


shake the bottle vigoroualy 


From Germany comes the 
Jong-handled apple-corer at 
theleft. The pointed end 
i inserted in ‘the apple, 
fdiven a few sharp twits, 
Sa when "pulled out, the 
‘core comes ‘with 


LL 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


Housing a ‘igible 


“THE docking of « Leviathan ot a Agai- 
tania is 2 no more difficult feat than the 
housing of a great rigid dirigible in its shea 
after the German fashion. 

Usually a ship erawls up to a landi 
party of about three hundred men. She 
drops a trail-rope, which is caught and led 
through a pulley-block fastened to a stake 
‘the ground, By means of the rope the 
ship is hauled down 40 that she can be 
taken in hund by the landing-erew. When 
the ship is kept head on to the wind, it is 
‘easy enough to guide her, but when a wind 
blows across the mouth of the shed, every: 
man’s heart Is in his throat, The ship 
‘offers 80 much more surface sidewise than 
fendwise that she becomes an enormous 
kite. 

Even when the wind is right, eddies may 
be formed near the shed; they seize the 
ship and throw her up and down like 
cork, $0 that the men are lifted off their 
feet in their efforts to control her. 

‘Sometimes screens are erected near the 
hed to break the force of erossewindss i ix 
& moot question whether the swirls that 
they form are not us dangerous ax the eros 
winds chat they break up. 


Frozen Eggs from China 

PPARENTLY Chinese ens lays 

abundantly that Chin in able to exc 

port milions of eegsevery year, Recently 

ip Tascan Sr caried  caree 

of more than ax thousand tone of freaeD 

eges from, Ching, through the Panama 
Cat, to New York. 

How ieany eggs make up six thowstod 
tonat” Ten eegy of avernge ize weigh ane 
pound; thus there are about ten mlllon 
Cop ina lerthouseatd-ton cat 

Ti in conservatively eatimated that. the 
value of the eggs. Imported. trom China 
ach year reuches fourteen millon dollars 
Stent ofthe eggs are ether fren or dred 
before they are shi I. 


To Prevent Hay-Fever 


HIENPREDS of thouands of persons 
fare afflicted with hay-fever every 
‘year, particularly during the spring and 
Fummer seasons. 

This extremely annoying and debilitating 
isense ix caused by the pollen of various 
seranses, grains, and flowers. At the time 
of maturity large quantities of pollen are 
suspended jn the air and carried long dis- 
tances by the wind, When pollen-laden air 
is breathed by persons susceptible to hay- 
fever, the pollen is depesited on the mucous 
membranes of the nasal passage, and causes 
fan irritation that manifests itself by fits of 
sneezing, profuse secretion of mucus in the 
nose, and tears in the eyes. No remedy. 
known. seoms to relieve the symptoms of the 
disease, and the only security that vietims 
of hay-fever could find was in seeking 


the air was entirely free 


Recently Dr. Eskuchen, = German 
physician, evolved an effective method of 
immunization against hay-fever that has 
ikiven remarkably favorable results in the 
three years during which it was tested. 
‘Assuming that the cause of hay-fever was a 
poisoning by the vegetable albumen con- 
tained in the pollen, Dr. Eskuchen pre- 
pared a vaccine from the pollen of grasses 
fand grains, which he injects under the skin 
of persons susceptible to hay-fever. Before 
the beginning of the pollen period, the 
treatment is begun by injecting small doses 
every three or five days, increasing the 
‘doses each time. ‘The treatment is con 
tinued through the entire pollen season, 
and is said to give complete immunity from 
hay-fever. 


The Price of Bad Lighting 


“TATISTICS show that annually 

$2,000,000,000 is wasted by accidents 
in the United Staten. Out of this amount 
'$300,000,000 is the price we pay for defec- 
tive illumination, the amount considerably 
‘exceeding the whole sum paid yearly for 
our illumination. 

‘Aceidents due to poorly’ lighted stair- 
3s, passageways, and storage-rooms are 
often fatal. In a dark hall one may be 
overconfident and take a plunge down- 
stairs by failing to see the top step. It 
better to ht all the time in 
danger: 
than to pay U 
coiesealy settle Papas, 
neglect 


the owner for 


How Cameras See Red 


HY does a photographer have to 

retouch his negatives before his 
customer is satisfied with the picture? The 
eve of the camera seen things differently 
from the human eye, although there are 
some lenses that so diffuse the image that 
the harsh detail is eliminated. These are 
the Ko-called “soft-focus”” lenses, and 
photographs made with them generally 
heed no extensive retouching. 

Tt is the difference in “seeing color 
between the lens and the eye that is largely 
responsible for retouching. The ruddy. 
complexion, so suggestive of good health, 
under the relentless eye of the camera may 
tum into dark splotches, for red photo: 
sraphs dark. 

‘The penetrating blue-violet rays are 
those chiefly used in phetography, and 
these rays furnish the delicate “modeling” 
of form. The surface of the skin reflects 
‘these rays into the camera, and all the irreg- 
ularities of the skin, such as wrinkles, be- 
‘come more noticeable than when looked 

with the human eye, which sees mostly 
by the red and orange, instead of the blue- 
violet rays caught by the eye of the 


What Is in Snake Poison? 


JN, Rist manner does snake poison exert 
its physiological effect upon human be- 
ings? It used to be, and to some extent 
still is, the widespread opinion that the 
quid Seereted in certain glands of poi- 
sonous snakes and injected into the 
‘wounds of those injured by the poison- 
‘ous fangs of the reptile is a poison, Not 
until the end of the nineteenth century: 
Gid scientists succeed in clearing up the 
apparent anomaly that an animal could 
produce and carry with it at all times 
strong polson without being affected. 
by 

It has been ascertained that the poison 
is merely an albuminous serum similar to 
the albuminous compounds contained in 
the tissue of man and animals, —Belfanti 
and Carbone, Italian physiologists, proved 
by numerous tests that the albumen of 
fone animal may cause great disturbances, 
und even death, to another animal if it it 
introduced into its cell tissue, The glands 
of a poisonous snake produces an albumin= 
‘ous secretion which, introduced into the 
Circulation of human beings, will cause 
paralysis or death, A single drop of snake 
poison is sufficient to produce this effect, 


Boiler Scales Kill People 


‘ATER that is fed to boilers should 
be purified as much us possible, If 
is not done, the impurities in it will 
mx xcale on the inside of the hofler that 
will greatly impair its usefulness. In time 
the boiler becomes dangerous, 

Approximately five hundred people are 
killed and eight hundred injured by boiler 
‘explosions in thi country every year. And 
in most cases boiler acale has been either 
directly or indirectly responsible. Seale 
‘will cause corrosion, and corrosion will 
‘eeaken the boiler surface. 


What Atomic Energy Can Do 


“TEE, siscovery of radium and other 
radioactive substances, like uraniu 
thorium, actinium, and other elements, has 
opened a vista of tremendous importance 
bby suggesting to science a new method of 
obtaining energy. 
The discovery and subsequent study 
‘of radioactive substances has thrown. 
new light upon the structure of atoms. 


According to the most recent theory, ali 
atoms are similar in their structure. ‘They: 
consist of a nucleus composed of a stnail 


particle of matter, and surrounded, as the 
‘san is by the planets, by minute negative 
electric charges, electrons. The higher 
the atomic weight of the substance, 
‘more complicated is the structure of its 
atoms, 

It is supposed that the nucteus is formed 
by the smallest particles of matter known 
to us, that is, hydrogen and belium atoms. 
‘The whole structure of these atoms is held 


together and kept in everlasting motion by 
‘enormous electric forces. These forces will 
be the source of energy of the future, pro- 
vided we succeed in discovering the secret 
of breaking up the atoms. In radioactive 
substances, this breaking up takes place 
continually without outside aid, ‘The 
nuclei of radium atoms send out alpha rays, 
consisting of helium atoms, and beta rays, 
consisting of electrons. It isestimated that 
the dissociation of one gram of radium 
produces 170 gram-calories every hour, 
which equals for the entire life-period of 
radium 4,000,000,000 catories, 


Europe Takes to the Air 


DURING the pest year 1325 airplanes 
have arrived in Bngland from Euro* 
‘pean countries and landed freight and pas- 
fengers. Of these machines 1087 were 
British, 236 French, 9 Belgian, and 1 Swiss. 

In Germany and Holland great plans for 
aerial transportation are being made. One 
ean fly from London to Paris in less than 
three hours. By rail and steamer it takes 
all day to make the trip. Passenger fares 
fe but little more than twice as much 
by air as by the railand-water route, 
while light freight is actually eheaper sent 
Dy air, 


Mankind and the Sea 


N the course of the twenty-four hours of 

the day, the temperature of the human 
body changes. 

‘Thia temperature is about 99.8 degrees 
F, at four o'clock in the afternoon; but 
it'is only 97.2 degrees between two and 
ix o'clock in the morning, « variation 
‘exactly similar to that which the waters of 
the wen undergo, influenced by the rays of 
‘the sun, in the interval of a day, 

‘Those who believe that man evolved 
from some #ea organism cite this curious 
fact as evidence of a kind. If the marine 
origin of man is accepted, the cell that. 
ultimately became the nucleus of the 
human structure assuredly had to adjust 
itvelf to the temperature of the water at the 
depth in which it existed. ‘The ancient 
‘oceans were warmer than the sea of to-day, 
and their temperature was the same as tha 
of the human body. 


Electrified Tourmaline 


PT HE ergata, tourmaline, has very re: 
markable optical properties, a. fact 
known to most people. However, few peo 
ple have heard of its peculiar ‘electrical 
properties. ‘Tourmaline is capable of 
Attracting small bite of paper and straw in 
much the same way as amber. ‘This attrac. 
tion is, of course, due to an electrostatic 
charge. 

‘When the erystal is exposed to suo- 
light of a iow temperature, it loses its 
‘electrical charge, but regains it upon being 
heated again. If it has a negative charge 
ft frst, it will have a positive charge when 
it is reheated, 

Several other precious stones exhibit 
various phenomena along this Tine, but 
tourmaline is the most interesting and 
spectacular of al. 


Porcelain that Can Be Blown 


JORCELAIN is seldom used in the 

‘manufacture of chemical and physical 
apparatus, because, after it is once formed, 
it will erack or burst when heated. Glass, 
fon the contrary, becomes soft when heated, 
and can be bent or blown to any desired 

Why does porcelain crack? Principally 
because the glaze with which the porcelain 
is coated does not expand at the same rate 
as the porcelain when heat is applied 
‘There is considerable strain, and cracking 
or bursting results. Now, however, a 
European manufacturer bas overcome this 
difficulty by producing a glaze that bas the 
same coefficient of expansion as porcelain 
Both are highly resistant to changes of 
temperature. 


Loud Sounds Travel Fastest 


HE noise from a ten-inch gun will 

travel much faster for a certain dit- 
tance than noise or sound of a lower mag- 
nitude. This was recently proved by Dr. 
Dayton Miller, of the Case School of Ap- 
plied Science. "The sound of the explosion 
from one of the big ten-inch guns travels at 
tthe rate of 1240 feet per second for the first 
hundred feet. This speed proves to be 
exactly 22 per cent above the normal travel 
of low sounds. 

Ata distance of two hundred feet from 
the source the speed of the sound is only 5 
per cent above normal. Above five bun- 
dred feet the velocity of the sound from a 
big gun falls back to normal. 


Do You Have Dream-Germs? 


“QLOSE your eyes and you will we curi- 
wax color blotches, dull or vivid, flash- 

ing upon x gray or black backgroun; 

says Professor Henri Bergson. The sj 


form and tone, slowly moving or 
flashing beneath the closed eyelids. 
phenes,” “light-dust,” or “ocular spectra,” 
they have been called, 

They are probably caused by the ever- 

jodifications that oceur inthe 
circulation of the blood in the retina, or by 
the slight pressure of the eyeball upon the 
retina when the closed lid is pressed 
against the front of the eye. 

‘That these spectra may be a stimuli 
for dream-pictures seems plausible. One 
investigator, gradually awaking with the 
dream-picture before him, watched it 
dissolve into phosphenes and melt into 
the colored spots perceived by the 
closed eyes. 

‘The circulation of blood in the closed 
eyelid may also make images that serve 
‘8 stimuli for dream pictures when a little 
light falls upon the eyelids. 


5,000,000 New Homes Needed 


HIS is truly the day of house shortage. 
At the present time there are 25,300,000 
families in the United States. We have 


‘Where do they all sleep? Many families 


n 
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live together under a single roof. Newly 
married people often make their home with 
their parents, waiting for the time when 
houses will be more plentiful and rents will 
be reduced 

A careful survey of the building situa 
tion in this country, shows that we are 
eight billion dollars behind in our build 

if Prograsn, 


Asbestos and Its Uses 


NEM ses for asbestos materials are 
+N heing found every day. One of the 
latest is the use of asbestos twine in labora 
tories for binding together parts of appara 
‘tus that are expased to fire or acid, 

Asbestos is made up in many different 
forms. Besides twine, there it asbestos 
cloth and asbestos building material, 

Fiber felts made of pure asbestos are 
used for insulating the heat-radiating sur- 
facwm of automobiles and for insulating 
clectrie wires. 


Aid to Paper-Consumers 


“THERE hes beon so much tall of paper 
shortage in the past year that manu- 
facturers from all over the world have 
suprested new ways of producing paper 
pulp. 

Japanese manufacturers tell of pulp, 
male from seaweed. The paper thus pro- 
duced is used chiefly for cigarettes. In 
India bamboo is used. According to one 
of the government experts there, fourteen 
million tons of dry pulp ean be produced 
‘each year from bamboo and the savannah 
grasses of Assam. 

In our own country several experiments 
have been made. Down South, cotton fiber 
hhas been tried out by a large cotton com- 
pany, and the manager claims that paper 
pulp of medium quality results, 

‘One hundred pounds of pulp ean be pro- 
duced daily, and from it book paper, 
coated paper, and low-grade writing-paper 
can be manuactured 

‘Saw grass, which grows abundantly in 
the swamps along the Atlantic coast, ean 
be turned into newspaper, it has been 
found. It grows so rapidly that two crops 
‘ean be cut in a year. The cost of the grass 
is negligible, and thus pulp produced from 
ft can be sold at less than half the price of 
‘spruce pulp. The resulting paper is tough 
fand it absorbs ink well, 


How Much Air to Burn Coal? 


A, POUND of pure carbon, which i the 
2A preponderant element in coal, requires 
the oxyen contained in 11.6 pounds of air 
to. complete its combustion. But how 
much is 11-6 pounds of air? Imagine a 
colume of air one inch square extending 
forty miles into the sky and you will have 
‘ood idea of the amount of air required to 
ym a single pound of coal. A pound of 
coal would “oceupy x column one inch 
Square and only three feet high. 

During the course of a xingle year, mil- 
ions of tons of oxygen are used up in the 
combustion af coal. New York eity alone 
Fequires many million tons of air to keep 
it warm during the winter-time, 
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Do It with Tools and Machines 


This is the modern way and it saves time and money 


gettin 
raceme tk 
eer] 


} flat-headed tools males a 

short-handled tool long, 
‘enabling the workman to 
each corners not acersai- 
ble to tools that will Bt 
into the kit 


taper that he wishes to 
reproduce, he” applies 
this little’ device tothe 
shank, adjusts it, and 
Jocks iin place 


Very new is this re: 


A tool that is used to ia: volving knife wood- 


spect and cheek spiral anc 
Helical gears. The gaye 
will reginter an inaccuracy 
‘of ,0002 inch 


‘A grooved oiler, designed to 
lubsiente the leaves of @ spring 
efficiently, is inserted between 
tthe leaves, after the weight has 
been talen off the spring: the 
‘ll goes straight to the spot 


Ose nen wen ak 
folds is the object of this rope 
aie i Sent 
means 
idem meee cm 
muerre teeaes 


‘This knuurling.toot, it is said, will 
do three times as much work as 
‘an ordinary knurler, Tt is not 
Subject to the side strain that 


mond tool in truing 
labrasive wheels; it consists 

motor, an abradent nib, and 2 
holder; itis fed across the wheel 
to be trued, exactly in the maa- 
ner of @ diamond-pointed tool 


‘A trailer for smaller dealers in tractors, for carrying the tractor to the farm, 


Teis.an old truck axle, 


bbody framework, and a connecting drawbar 


Taking Home the Farm Tractor 


F the two hundred thousand odd 
farm tractors sold in the United 
States last year, more than half were 
delivered by the local dealer to the 
farm of the buyer by some means 
other than their own wheels or 
creepers, This was the result of two 
causes: ‘first, it is quicker and there- 
fore cheaper; second, some of the 
tractors with cleats on their driving 
wheels cut up the average road. 
‘While some of the larger dealers sell~ 
ing a great number of tractors have 
purchased trucks with special bodies 
for this work, the cost of the truck in- 
vestment is too great for the smaller 
dealer, who sells perhaps twenty-five 
or fifty tractors a year, For such men 


the special trailer for this work shown 
in the accompanying picture will be of 
value. Most dealers use automobiles 
in their business, and by means of a 
small two-wheeled trailer the car may 
bbe used to make deliveries without any 
heavy investment, 

‘The trailer may be made from an old 
truck axle with rubber-tired wheels, a 
body framework, and a connecting 
drawbar. The rest is easy. Load the 
tractor on the trailer, connect 
to the rear end of the car, 
the delivery at the rate of fifteen or 
twenty miles an hour. The delivery 
made, the car may be used for its reg- 
ular work without any change what- 
soever. 


How to Prolong a Tire’s Life 


INVENTORS are always trying to 

devise some means of bettering the 
pneumatic tire and increasing its life. 
Every kind of substitution for air has 
been tried—springs, fluids, metals, 
fabrics, and fillers—ail without success. 
‘While the ordinary pneumatic tire has 
a life of between five and ten thou- 
sand miles, the new type of tire 
shown herewith has a guaranteed 
life of twenty thousand miles. In 
addition to its greater life, the new 
tire is puncture-proof. 

‘No attempt is made to eliminate 
the air as the cushioning property 
of the tire, Instead, the tread is 
made extremely thick so as to pre- 
vent punctures. It is thus really a 
solid tire placed around a pneu- 
matic tire. 

‘The manner of connection of the 
solid tread with the inner air-tube is 
most ingenious. First there is the 
inner tube, and around this a casing 
made of seven-ply wrapped fabric. 
‘Small metal lugs placed crosswise of 
the tread, with a movable hooklike 
joint in the center, are riveted to the 
easing and hold in place the hard 
rubber tread. ‘These lugs are made 
of a special alloy, so that they are 


strong enough to resist severe shocks, 
and yet malleable enough to prevent 
breakage. 

The rivets holding the lugs are of 
special composition, being non-con- 
ductors of heat, and rustproof. They 
are riveted by'a special machine that 
puts a head on each rivet large enough 
to make it impossible for the rivet to 
work loose or tear away, 


‘This new puncture-proof tire is guar- 
anteed a life of twenty thousand miles 


“ 
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A Novel Governor for 
an Engine 


NEW governor for trucks, directly 

connected electric-power sets, OF 
for marine engines is explained here. 
Tt can be made to govern more than 
‘one half per cent of the power, from no 
oad to full load. 

‘The main idea is that it at first gove 
erns excessively and then diminishes 
the governing action gradually, 90 
as to meet easily the engine changes of 
speed. 

The governor has a vertical shaft 
driven from the base, and is protected 
by a metal housing. "The lower half of 
this shaft drives a ball governor, 
operating to pull down a channeled 
collar, running freely on the shaft, 
against the spring. ‘The slightest ver- 
tical motion of a pin held in the collar 
channel produces a movement in the 
fuel-adjusting pivot, by means of the 
connecting levers. 

It is the top part of the shaft that 
carries the real governing mechaniam. 
There are two spirals cut on the inner 
faces of the spool. ‘The spool normally 
revolves freely on the shaft, driven by 
supporting clutch. ‘This clutch raises 
the spool when the speed is too low, 
and when it is too high the spool drops 
by its own weight below the normal 
position, except when a return spring 
is employed to give positive operation 
‘on horizontal mountings. 

A spur wheel engages with the spiral 
in either the lower or upper inner face 
of the spool if the speed is disturbed. 
‘When the spur gear revolves, it does #0 
in the plane of the shaft, which is at 
Tight angles with the plane of the 
illustration. Tt turns a threaded shaft 
so that the full-adjusting pivot is 
moved in opposition to the motion 
derived from the connecting levers. 

‘As soon as the top part of the 
governor has cushioned the action of 
the speed control on the lower part, 
the rotation of the spur gear stops. 
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TENTH AVENUE 


OTOR-TRUCKS are taking the 

place of conveyor machinery in 

‘@ cosl-yard at Nashville, Tennessee, 

and fulfilling their ordinary truck 
duties besides. 

‘The Nashville yard is bounded by 
two streets and by the curving segment 
of a railroad main line, from which a 
‘spur track enters the yard. ‘This track 
is equipped with overhead unloading 
chutes for the delivery of coal from 
gondola cars into motor-trucks. Be- 
cause, as the business of the company 
grew, these chutes were found inade- 
quate for more than a day-to-day sup- 
ply of coal, it was determined to pro- 
vide space for storage. It was found 
that the cost of conveyor machinery 
‘would run into thousands of dollars for 
equipment that would be idle about 
eleven months in the year. 

‘Then some one thought of using the 
fleot of four trucks as conveyor 
chinery—and the happy solution vir- 
tually worked itself out. ‘The storage 
shed was erected where it was least 
in the way and where the contour of 
the ground best adapted itself to the 
purpose. ‘The shed is 90 by 190 feet in, 
ground dimensions; its sides are open, 
and its roof is 25 to 30 feet “in the 
clear.” The floor, which consists of 
cinders and slack coal rolled to a 


Nit 


Using Trucks Instead of Conveyors 
Sie 


— 
A 


cementlike hardness, is on the yard 
level. Along one side of the shed runs 
an inclined roadway, climbing to the 
high ground immediately at the rear. 

On a level with this high ground and 
just under the roof, three trestles ex- 
tend into the shed from the rear end. 
The trestles, built of timbers and 
planking, are carried to within a few 
feet of the shed’s forward end. Each 
carries, at the height of twenty feet 
above ‘the floor shed, a truck track 
consisting of parallel piank-made chan- 
nels—each about twenty inches wide 
and five inches deep, with the corners 
reenforced with angle-iron to guide and 
hold the wheels of the trucks. 

‘This is the method of operation: 
‘The trucks—all four of them, or as 
many as may be desired—are loaded 
with coal at the chutes on the spur 
track and run across the yard and up 
the inclined roadway to the level of the 
trestles. Then they are bucked out on 
the trestles, and, by means of dumping 
bodies, their loads are dropped and the 
trucks run back to the unloading 
chutes to repeat the operation. 

Instead of holding but fifty earloads, 
the 90-by-190-foot shed has capacity 
of 150 carloads, and its three trestles 
obviatethe necessity of “tris 
piles as the storage 5 


na 


FFor the convenience ofthe woman motor- 
ist tis car io equipped with « gap in the 
front of the running-board sa 


This Running-Board Makes 
the Engine Accessible 


HE  ever-in- 
‘ereasing num- 
ber of women 
automobile driv- 
ers is noticeable 
both on country 
roads and in city streets, Perhaps the 
war had something to do with it, At 
any rate, women handle big cari now 
almost as easily as do their husbands 
and brothers, and the average man 
consults his wife before he buys a en 
Many of the larger car manufacturers 
are paying particular attention to the 
little conveniences that attract women, 
One of the most ingenious of these 
conveniences is a running-board with 
a gap between the front end of the 
running-board and the bottom of the 
front fender. In most cars the run- 
ning-board and fender are joined, but 
in the car shown herewith there is about 
ten inches of space between the two. 
‘The purpose of this gap is to allow 
the woman driver to reach the car- 
buretor adjustment, spark-plug wires, 
or electrical switches without having 
to lean over the fender, with the pose 
sibility of ruining her afternoon cont 
or gown. 


0 oF BOO 


“Trestles twenty fect above the ground, are built of 
timbers and planking, reenforced with angle-iron to 


guide the wheels of the trucks 


‘which the coal 
% 


‘The spur track that enters the cosl-yard from the 
railroad is equipped with overhead chutes, from 


‘dumped into the trucks 


ie. A hood 
lattachment carries the heat 
directly to the radiator 


‘and a Tumninous in 


night. This in for 
more convenient 
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Some of the New 
Car Attachments 
for Automobilists’ 
Ease and Safety 


‘This valvestifter bas an arm over the top of the valve 
‘a curved arm moved by a small gear to compress the 


by a man in the scrap-iron business. 
hhuge magnet on the end of the crane lifts the metal, facil- 
tating loading to a remarkable degree 
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ust 
Roos aI 


METAL 
SILENCERS 


TAPPEL 
GUIDES 


Everything from 
Speed Indicators to 
a Wheeled House 


floating valve- 
feeps the 


in boxes like this, placed along traveled 
routes by the California Automobile 
‘Association, working in conjunction 
‘with the Red Cross 


fits on the automobile run- 
ping board 


body. ‘The owner, who travels and lives in it, calle it 
‘sis "travel dog” 


‘Your engine hood will not rattle any 
more if you will add to it the two 
springs here shown. It not neces. 
‘hry to deill any holes in order to 
fsccommodate the springs 


fay ged the 


Tamnp has an inge- 
nnlous method ‘of 
doing this 


A simnple and inexpensive 
slectsie oven used. ina 
attery-charging station 
to soften the insulating 
compound, The. inner 
bbox fits over one long bat 
tery oF two short ones 


‘An equalizer spring that acts 
asa. balance’ between the 
‘spring and the axle, eliminat- 
ing shock and jar, to the 
benefit of both the car and 
its riders 


‘A touch of a button produces gasoline 
from a mere drizzle to twenty-five Ea 
lone a rninute 


The Electrically Operated 
Filling Station 


RANKING has been eliminated in 

the newest filling station in which 

all the pumping is done electrically. 

‘At the touch of a button it pumps 
wasoline at any rate you desire. 

‘The electrical pump is connected to 
the storage tank in the same manner 
as a hand-operated pump, and may be 
run on any 110-volt current, either 
alternating or direct. ‘The electric 
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No Tools Needed for This Tire-Holder 


'N the hand-operated type of 
tire-carrier shown herewith 
the diameter of the lower or 
cireular part is changed when 
the tire is put on or taken off. 
This is accomplished by a two- 
part lever placed vertically, 
and hinged at the bottom to 
‘the circular part of the carrier 
and at the top to the hori- 
zontal portion. 

‘When the hinge is pushed 
open, the circular bottom of 
the carrier springs up so that 
its diameter is decreased. Then 
the tire oF rim may be slipped 
over it without difficulty. 
When the hinge is closed, the 
carrier is again sprung back, 


Eliminating the Squeaks 


HERE are eleven distinct places 
in an automobile where squeaks 
are liable to occur: lamp-bracket rim; 
fender to frame pad in front; pad 
under the radiator; the forward part 
‘of the engine hood on the radiator top; 
the joint between the fender and run- 
ning-board; the joint between the 
engine hood and the cowl; the wind- 
shield-rest pad; the joint between the 
frame and body; the joint between the 
rear fender and body; between the 
gasoline-tank straps and the metal 
holding it in place; and between the 
springs and axle-spring pads. 
‘Squeaks in all of these places are now 
being overcome by means of a new 
padding made of closely woven fabric 
dipped in a compound of asphaltum 
base and allowed to dry for from two 


motor is ina case that is impervious pads, made of a fabric, are used in various t@ five days. It is made, as necessary, 
to moisture or gas. thicknesses £0. stop automobile squeaks of any thickness, 


It Finds the Leak Easily and Quickly 


AV NOVEL, marlenlug- or, radiatoreak 
finder has been invented by the Rev. 
Thomas Osborn, of Centerville, Towa, and 
is shown in use in the accompanying illus- 
tration. The device includes a pump, an 
air-tube connected with the pump, which in 
turn is attached to a threaded eap that 
screws to a long tapered tube, the large end 
of which is interiorly threaded and adapted 
to be screwed to the end of a spark-plug or 
to a detachable radiator cap, when the de- 
vice is to be used for testing a radiator. 

In earrying out the test, the spark-plug ix 
immersed in water, and air is pumped 
through the device into it. If the plug ix 
Teaking, the air escaping from the plug will 
ise to the surface of the water in the form 
of bubbl 

When a radiator is to be tested, the 
water in the radiator will be forced in a 
stream through any leaking portion, in 
consequence of the increased air pressure 
from the pump. 


The City that Has the 
Most Motor-Trucks 


EARLY one eighth of all the motor- 

trucks in use in the United States 
are operated by persons living in New 
York state, and about one ninth of all 
the motor-trucks in use in the Union are 
in New York city, the number registered 
for 1920 being 42,122. 

No fewer than’ 110,000 motor-trucks 
were registered in New York state in 
1920, This figure showed an increase 
‘over 1919 of more than twelve thousand. 
‘The industry exhibited the remarkable 
growth in nine years of more than one 
hundred thousand, the number registered 
for the year being 7606, which looks 
small when compared with the present 
mammoth figures. 

Although motor-trucks came into tse 
in Great Britain at least ten years before 
they did in this country, there are more 
of them in use in New York state than 
in the whole of the British Isles. 
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When Motor-Truck Trailers Pay 


How to find out whether pulling is the cheapest way to haul loads 
By Joseph Brinker 


‘Showing the great difference in the 
‘trailer over different road surfaces. 


tions, 


other automobile 


‘ull required to move w truck and 
figures refer to the number of 


‘pounds’ pull to the ton required to move rubber-tired vehicles over the 


Foad surfaces indicnted 


ENTURIES ago man discovered 
that it is easier to pull than to 
push. This is the fundamental 

principle that underlies the motor- 

truck trailer of today. 

‘The motor-truck, like any draft 
animal, can pull more than it can 
carry; and the trailer is the means 
whereby the truck can be utilized to 
pull more than it can carry. 

‘Three kinds of trailers are in use 
today. There is the four-wheeled 
trailer, a complete vehicle in itself, 
either with or 

Toad on the 
pulling truck or tractor. ‘There is the 
semi-trailer, a two-wheeled vehicle 
that carries part of the load, with the 
rest supported by the pulling vehicle; 
the two-wheeled trailer, in which the 
Toad is balanced over the trailer axle, 
the pulling vehicle simply serving to 
pull the trailer. 

‘These, then, are the three types of 
trailers from which the business man 
must choose when he desires to make 
his trucks pull more than they can 
carry. It does not follow that the 
cost of delivery with a five-ton truck 
is cut in half if the same truck pulls 
behind it a five-ton trailer and moves 
ten instead of five tons a 

‘There are, however, some funda- 
mental uses where trailers are more 
than likely to prove profitable to the 
truck-owner. The most general of 
these is the haulage of loads of such 
bulk that they cannot be placed in the 
largest truck body. With loads of 
greater weight than the largest truck 
ean carry, especially built trailers, of 
course, must be adopted. Haulage of 


boilers, heavy pieces of machinery, 
monolith stones, ete., ai 
amples of bulky’ and hea 
which the trailer is a necessity. 

With the bulky yet light load the 
problem is very different. ‘The small 
unit weight of the load makes it im- 
possible to carry in the average truck 
body a load anywhere near the total 
weight-carrying capacity of the truck. 
Of course, the size of the body may be 
inereased; but body size has its 
limits. When the body has been in- 
creased to its size limit and the 
weight of the loud that can then be 
carried is still below the full carrying 
capacity of the truck, the trailer will, 
probably save money. 


Where a Trailer Saves Money 


Wherever the time of loading or 
unloading a truck is excessive because 
of numerous small pieces that must be 
loaded one at a time, the trailer has a 
good opportunity of cutting eosts by 
inereasing the actual running time of 
the truck in comparison with its 


[N this article Mr. Brinker points out the fundamental 
principles that determine whether trailers pulled be- 
hind motor-trucks or tractors will reduce the unit cost of 
delivery. This, is an involved problem; but the accom 
par graphic charts, with 
jow the business man can predict whether 
or not trailers will reduce delivery costs. 

Do you want to ask questions about this or some 
roblem? Write to the Automobile 
Editor of the Popular Science Monthly. 


explanatory calcula- 


Chart 2 
‘The relation of the angle of grade and 


standing time while being loaded or 
unloaded. 

As has been pointed out in previous 
articles in this series, the most im- 
portant factor in highway transporta- 
tion is to keep the truck moving. 
While running, the truck is making or 
saving money. While standing still, 
it might just as well be a warehouse. 
If one or more trailers, loaded while 
the hauling tractor or truck is out 
delivering one load, will enable the 
tractor or truck to cover more ground 
or make more trips in a day, those 
trailers may appreciably cut the 
delivery costs. 

Wholesale grocers, as a class, have 
been quick to take advantage of 


coat 3 


shows how road resistance must be added to grade resistance to deter- 


‘kind “Fa hil 
p 


‘Total pull required to move a loaded truck or truck and trailer up 


packages 
of which must be loaded separately 
by hand. ‘This takes from one and 
one half to two hours. Yet if this 
same load is put on a trailer that is 
held waiting for the truck or tractor 
when it reports in the morning or 
when it comes buck from another 
trip, the loading time, as far as the 
truck or tractor is concerned, is cut 
to the five or ten minutes required 
to couple the loaded trailer to the 
pulling vehicle, 


Keep the Tractor Running 


If the pulling vehicle is a trac- 
tor or road locomotive, carrying 
no load of its own, it can be 
Kept running almost continuously, 
except for the time spent in dis- 
charging small portions of the load 
at each store, ‘The five- or ten- 
minute loading time consists in 
merely disconnecting the empty trailer 
and coupling up the loaded one. 

In the cases cited, where extremely 
heavy integral loads and bulky yet 
light loads have to be carried, or 
where loading and unloading time 
may be reduced, the work of the 
trailer is fairly well known and fairly 
well understood. ‘The correct use of 
the trailer is not so well understood in 
the haulage of ordinary bulk or piece 
Koods, where there is no trouble in 
carrying a full-eapacity load in the 
average truck body, and where loading 
and unloading times have been cut to 
‘the minimum by mechanical loaders 
and self-unloading or dumping bodies. 
Here the problem is one, not of ex- 
pediency, but of possible reduced 
costs, ‘The truck-owner may then ask: 
“If my truck will pull more than it 
ean carry, why not make it a pulling 
instead of a carrying vehicle, and, by 
carrying more goods to a trip, cut the 


Upon the proper 
question depends the future develop~ 
ment of trailer transportation. To 
understand the question, one must go 
back to the very beginning. In the 
case of the motor-truck, the 
truck is provided with an 
engine that is capable of 
performing a fixed amount of 
‘work, depending, of course, 
upon the design of the truck, 
its weight, the amount of 
power consumed in friction 
of the moving parts, and the 
condition or state of wear of 
all moving parts. The im- 
portant thing to remember is 
‘that the amount of work that 
any given truck can do is 
fixed. Tt cannot be increased 
beyond definite limits. 

Work may also be ex- 
pressed as the overcoming of 
Tesistance through a certain 
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‘A chart showing how the speed of the truck and trailer becomes lower as the 
{rade increases. "The reduction in speed of a truck and trailer on hills may more 
than offset the advantage gained in hauling increased loads 


distance. 
work, and may be expressed by divid- 
ing the work done by the time in 


Power is the rate of doing 


which it is done. In the case of the 
motor-truek, the work of the truck 
engine is expended in overcoming the 
resistance between the wheels of the 
truck and the road over which it is 
running, this resistance increasing 
directly with the weight of the truck, 


How About the Uphill Pull > 


We know, from the human analogy 
of getting out of breath when we are 
walking up a hill, and of not getting 
out of breath when we are walking 
‘on level ground, that more power is 
needed to go up the hill. It is so 
with the motor-truck. For, while the 
work ability of its engine is fixed, the 
power must be changed by a reduction 
in speed. This is equivalent to an 
increase in time, and is secured in the 
ease of a motor-truck by increasing 
the leverage of the engine upon the 
driving wheels. This, in turn, is 
seeursd through the medium of the 
change-speed gears, which are nothing 
more than levers’ in circular form. 
‘The larger the lever or gear, the slower 
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‘the speed of the truck in 
ascending the hill. 

Virtually all trucks are 
fitted with engines of 
sufficient work ability 
and i gear poe to 
provide enough power to 
carry full loads over 
poor roads where the re- 
sistance between truck 
wheels and the road is greater than on 
a good road, and to pull the load up 
any ordinary hill, Because trucks are 
thus built to move their loads under 
the worst conditions of roads and 
grades, they have a surplus of power 
when operating under the best. con- 
ditions, It is this surplus of power or 
drawbar pull that is utilized when the 
truck is employed to pull a trailer. 
‘Tests have proved that the average 
fully loaded truck will develop 
drawbar pull equal to one half of its 
rated capacity. ‘Thus a one-ton truck 
will develop a drawbar pull of one 
half ton, or one thousand pounds, and 
a five-ton truck, two and one half 
tons, or five thousand pounds, 


Roads Must Be Studied 


‘The ability of a truck and trailer or 
a truck alone to move under full load 
over any kind of road surface and up 
any kind of hill depends upon whether 
its tractive force or drawbar pull is 
greater than the resistance of the road 
and the grade. A motor-truck re- 
‘quires more power to travel over a 
clay road than over a concrete high- 
way. The road resistance is least for 
asphalt and greatest for a 
loose sand road. Chart 1 
ives the road resistances in 
pounds to the ton for rubber- 
tired trucks and trailers on 
different types of ronds. 

‘The additional resistance 
of grades may be also ex- 
pressed in pounds to a ton, 
according to the steepness of 
the grade. 


erall 

age, that is, a grade of five or 
ten per cent shows the rela- 
tion between the angle of a 
hill and its percentage of 
grade, two terms that are 
often’ confused, but that 
must be perfectly clear in 
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order to determine whether a given 
truck will pull a trailer up a given hill. 
A hundred-per-cent grade is a hill in 
which the vertical rise is one foot for 
every foot in the horizontal length of 
‘the hill. A grade of one hundred per 
cent is a hill-with an angle of forty- 
five degrees, not ninety degrees. 

Road resistance to a vehicle moving 
uphill is equal to the road resistance 
‘on the level plus a resistance due to the 
grade of the hill. While the road re- 
sistance for any kind of road remains 
constant for that kind of road, the 
additional resistance that must be 
added for the grade increases directly 
as the grade increases. This is shown 
graphically on page 79. From Chart 
it will be seen that a tractive force of 
twenty pounds to the ton is required 
to overcome the road resistance of 
‘twenty pounds a ton on a level as- 
phalt road, If the same ton had to be 
lifted vertically, it would require a 
force of one ton or two thousand 
pounds. On an asphalt road with a 
trade of one per cent, it would require 
1 force of one per cent of two thousand 
pounds, or twenty pounds. ‘The total 
tractive force thus required to over- 
come the road and grade resistance 
would be forty pounds a ton, For a 
grade of two per cent, the road- 
surface resistance would remain at 
twenty pounds, but the grade re- 
sistance would increase toforty pounds, 
or a total road plus grade resistance of 
sixty pounds a ton. 


Road Surface, Grades, and Speeds 


Because greater tractive force is re- 
quired to balance the grade resistance 
‘as the percentage of grade 
of a hill increases, most 
trucks must make use of 
their change-speed gears 
when ascending a steep 
hill. Thesteeper the hl, 
tthe lower is the gear thar 
must be used and the 
lower is the truck speod 

Tt is thus seen that 
road surface, grades, and 
speed are the three im- 
portant factors upon 
which the success of 
trailer transportation de- 
pends. This is shown 
graphically in Charts 4 
and 5. Chart 4. shows 
how a fully loaded truck 
can ascend a hill to a 
certain point in high 
speed at the rate 
of twelve miles an 
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truck attempts to pull a loaded trailer 
up the same hill is shown in Chart 5. 
It is seen that the truck must drop 
into low speed to reach the top of the 
hill, and this reduces the speed of the 
truck-and-trailer combination to four 
miles an hour—three miles an hour 
less than if no trailer were hauled. 


Trailers Not Always Economical 


It is thus conceivable that any in- 
creased efficiency that is gained by 
delivering a trailer load in addition to 
that on the truck might be more than 
offset by the reduction in the speed of, 
the truck-and-trailer combination, as 
compared with the truck alone. "In 
other words, in hilly country and on 
poor roads, two trucks working alone 
might be able to deliver goods more 
cheaply than one truck and one 
trailer, even if the cost of operation of 
the two trucks were greater than that 
of the truck and trailer. 

While ideal conditions for trailer 
use are those of level roads and good 
pavements with low road resistances, 
Chart 6 shows how to determine 
whether a given truck ean haul a 
trailer under given conditions, and at 
what speed the truck alone and the 
truck and trailer can be operated under 
those conditions. Tt is assumed that 
the five-ton truck weighs four and 
one half tons, or nine and one half 
tons, including a full load, and that a 
five-ton trailer weighs two tons, giving 
a total trailer weight with a load of 
seven tons. This gives a final truck- 
and-trailer weight of sixteen and one 
half tons. | The resistances for each of 
the six different conditions of surface 
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and grade shown in Chart 6 are 
figured separately for the truck alone 
and for the truck and trailer, the unit 
road resistances being taken from 
Chart 1. Thus the total resistance 
that must be overcome by the truck 
and trailer in road condition No. 1, a 
hard clay road with a ten-per-cent 
grade, is shown to be 4125 pounds, 
which is just below the maximum 
tractive force of the truck in low 
speed, 4160 pounds. The maximum 
tractive force of 4160 pounds is 
figured from the formula 


‘Tractive force = ERR 
Ww 


where T = 0.55 X D. 
and 


R= Total gear ratio 

T=Ft-lbs. of torque 

W=Driving-wheel diameter in inches 

D=Piston displacement in cubic 
inches. 


Will It Pay > 


A further study of Chart 6 shows 
that the truck could pull the trailer 
under road conditions Nos. 1, 2, 4, and 
5, but could not pull the trailer under 
road conditions Nos. 3 and 6, Under 
condition No. 2, both the truck alone 
and the truck’ and trailer together 
could travel in high speed correspond- 
ing to twelve miles an hour. Under 
condition No. 5, the truck alone could 
travel in high speed, but with the 
trailer would have to drop into inter- 
mediate speed of seven miles an hou 
In the other three conditions unde 
which the trailer could be pulled, the 

outfit would have to 
travel in low speed cor- 
responding to four miles 
an hour, 

After determining 
whether a trailer can be 
hauled as shown in Chart 
6, the next step is to de- 
termine the time of the 
haul with the trailer by 
using the speed shown 
‘and taking the length of 
each kind of road. ‘This 
will determine how many 
trips ean be made in 
dayand the tonnage that 
ean be carried. Under 
ordinary conditions the 
cost of the truck-and- 
trailer operation will be 
about twenty-five per 
‘cent in excess of the cost 
of the truck operation 


hour. Above that 
point it must drop 
into second or in- 
termediate speed, 


alone. Dividing the cost 
of the truck-and-trailer 
operation by the number 
of tons moved, will give 


which makes the 
truck travel at a 
rrate of seven miles 
an hour. What 
happens when the 


the average cost to a ton. 
If this is leas than the 
cost for each ton with 
the truck alone, the use 
of the trailer will pay. 


How to 


E sure that the brush is clean. 

‘Thoroughly wash it in benzine or 
turpentine to rid it of any possible dust 
or grit. During this operation the 
automobile should be housed in a 
room as nearly draft and cust proof 
and as clean as possible. 

This first coat is the metal primer 
mentioned above and is procured in 
form ready for use. ‘The red lead 
may be thinned with oil and applied 
to any spots particularly hard to free 
from rust. 

After this coat has been applied, it 
should stand for 12 hours to dry thor- 
oughly: 24 hours would be better. If 
‘the workman doing the job can arrange 
to do the work in the evening for 2 
hours and thus Tet 24 hours elapse be- 
‘tween each step, he will be assured of 
4 good job. 

‘The second coat is the priming coat 
proper. The best quality of white 
Jed should be used, thinned down 
with pure linseed oil, This gives a 
pure white color, and lampblack may 
be added to tone it down. To this 
mixture are then added 25 parts of oll, 
25 parts of gold size or coach japan 
and 50 parts of turpentine. This 
mixture should be thoroughly agi- 
tated to produce an even mixture. 

In applying this coat, eare should 
be taken not to apply the mixture on 
too large an area at one time. A space 
2 ft. of 40 square will be sufficient, and 
this portion should be thoroughly’ cov- 
ered before starting the next. While 
this second coat will require only 12 
or 15 hours for drying, 24 hours will 
not do any harm. 


Make a Putty Filling 


If any depressions or small crevices 
show after these two operations, a 
putty should be prepared to bring 
‘them up level with the rest of the sur- 
face. The putty is made by thor- 
oughly mixing white lead with fine 
bolted whiting. This thick dough is 
kneaued and worked until it is in a 
plastie form and thoroughly homo- 
geneous, Small portions of it may 
then be pressed into the depressions 
with a putty-knife. 

It is essential to have the surface 
built up into an extremely smooth 
area, entirely free from dust particles 
and anything which would tend to 
mar the finished surface. A dust 
particle left on at this stage will be 
‘ten times as large by the time the last 
cout is on. The surface should be 
gone over with the fine sandpaper or 
emery-cloth and all rough places 
should be smoothed down. "Care 
should be taken that the pressure on 
the abrasive is light and uniform, and 
under no cireumstances eut through 
either of the coats already applied. 

It now becomes necessary to thor- 
oughly wash the automobile. The sand- 
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Refinish Your Automobile 
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paper which was used leaves particles 
here and there and the dust must be 
removed. 

Plenty of water and a soonge will 
be needed. Sponge the surface from 
the top down, washing all particles to 
the lower edge. Two rinse-waters 
should also be dashed on. A chamois- 
skin is then used to dry the surface. 
‘As a final precaution, place two oF 
‘three drops of linseed oil on the han¢s. 
rub them together and pass the tip of 

brush over them. With this go 
lightly over the surface once more, 


How to rub down the surface with fine 
sandpaper is illustrated on the right: 
fon the left the careful washing with a 
sponge and plenty of water 


and give the moldings and corners 
special attention. Any remaining par- 
ticles will be picked up by the oil on 
the brush. 

‘Now we come to what is known as 
rough-stuff filler. This filler may be 
purchased in cans ready for applying, 
after shaking thoroughly. It is ap- 
plied to fill in any remaining inequali- 
ties on the surface of the car. ‘Two or 
three coats of rough-stuff must be ap- 
plied to give the best results, and if 
possible 24 hours should elapse be- 
tween each coat. The coats are ap- 
plied alternately crosswise and then 
lengthwise with the body. Apply the 
first coat with a clean brush with the 
filler flowing well, lengthwise with the 
body. This should stand 24 hours and 
the next coat be applied up and down 
After this has stood for a sufficient 
length of time, the surface may again 
be ‘rubbed with pumice-stone and 
water or emery-cloth, and then left to 
dry for at least 12 hours. If the paint- 
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Putting ont of ick drying varnish 
i painted surfacer the nal 


ing is being done in the garage and this 
garage is furnished with artificial heat, 
it will be expedient to see that the in- 
terior of the room remains at a tem- 
perature of 85 or 90°. This is not 
necessary, but it will hasten the job. 

Care should be taken in rubbing 
moldings and curved surfaces. The 
best way to rub down moldings is to 
prepare a small wood block with a 
groove in one side matching the con- 
tour of the molding and then line it 
vith fine emery. A still better way 
will be to use pumice-stone hollowed 
out to fit the molding. A great deal 
of time may be spent in finishing the 
automobile at this stage. The sur 
faces are given another washing and 
dried off with the chamois-skin. 

It is now time to select the color of 
the paint to be used, Two or three 
coats of this color paint will be re- 
quired, though sometimes only one 
coat of the color is used when it is 
covered with a color varnish. 


Applying the Color 


At this juncture a japan coat of 
color is applied. This dries exceed- 
ingly hard and is by far the best finish 
for an automobile, This also comes 
ready for use, and details regarding it 
need not be put down here. ‘This sur- 
face, after having been applied, should 
dry for at least 2 days. Rub down 
the surface and wash. When thor- 
oughly dry, apply a second coat. 
‘Three or 4 days should elapse between 
the first and second coats. It will be 
remembered that there are a number 
of coats of different kinds of materials 
‘on the metal surface and that they 
have not yet become thoroughly 
affixed, 

‘The next and last cont is simply a 
farnish coat applied to maintain a 
keen and lasting luster to the color 
coats. This varnish is of quick-dry- 
ing properties and should be applied 
with care, Starting with the hood or 
a door panel, cover the surface thor- 
ghly, catehing up any surplus that 
arts to run. Smooth out all bristle 
traces and proceed to the next piece. 
When varnishing the back of the auto- 
mobile, the strokes should be made up 
and down and from right to left or left 
to right. After once leaving a por- 
tion, it should not be touched again. 

‘AS this process is being completed 
‘keep on the lookout at all times for 
particles of dust, bristles, and any 
other foreign matter which will mer 
the surface. These must be detected 
and removed at once, for if the vai 
nish dries over them, the blemish wi 
be permanent. 

‘When this final coat has thoroughly 
dried, go over the surface once more 
with & wet sponge. All that remains 
now is to give the surface a good pol- 
ish, A soft chamois-skin deftly han- 
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ded will bring out a luster which will 
rival that of a new automobile. 

The fenders may be finished in the 
same way, but it is not necessary. By 
omitting several of the rubbing-down 

in processes the result will 
be good and save considerable time. 

Briefly, the bearings, springs, and 
axles are to be given two or three coats 
of the desired color, without other pre- 
eaution than to see that each coat is 
dry and free from dust before the suc- 
ceeding coats are applied. 

If the wheels are of wood and the 
spokes in natural color, clean them 
with the varnish remover, if they are 
in bad condition, and apply two or 
three coats of varnish. If the spokes 
are in good condition, smooth them 


down and apply only one coat of the 
varnish. 

The steps just narrated include all 
operations necessary when the old 
paint has been removed. If, however, 
the automobile finish is comparatively 
free from cracks as above described, 
all of the steps, including paint-remov- 
ing, rough-stuff fillers, cr color coats, 
may be omitted. The lest three oper- 
ations only will be required. Perhaps 
‘one coat of color should te applied, 
however, together with the varnish 
coats. If the color is to be changed, 
with the first color coat. 

In monogramming or providing the 
automobile with initials, the letters 
are applied after the last coat of color. 

‘The task of refinishing a used auto- 


To Keep the Boys at Home 


me ilustrated here can be 
st home as a plaything for 
young and old. The board ix made 
of several widths of 4\-in. stock joined 
together and then cut with a eoping- 
‘saw to the proper form, Strips of tin, 


Provide an entertaining pastime like 
this’ game and your boys will enjoy 
remaining at home 


iin, in width, are then nailed around 
the ‘sides to ‘prevent the balls with 
which the game is played from jump- 
ing off. 

Pieces of rubber, cut to the proper 
shape, are cemented on the corners 
and sides facing the playing end of the 
board, Pockets are cut into the wood 
to a depth of 1 in., as shown in the 
illustration, The top of the board is 
covered with green cloth, which is 
glued to the board and also covers the 
rubber and tin sides. 

The holes are marked around the 
‘edge with rings of bright color and are 
numbered. ‘The game can be played 
with one white and one or more red 
balls. 

‘The white ball is placed on the spot 
somewhat to one side of the center 
Jine, as shown in the illustration, ‘The 
red ‘ball is placed on the spot in the 
center. The player cues the white 
ball, makes it strike the red ball, so as 
to drive the red ball through the aisle 
along the center line of the board. The 
object is to eause the red ball to drop 


in one of the pockets provided in the 
different parts of the board. 
‘The ball whieh drops in one of the 


the next compartment count 
points each, those in the third 25 


ich, and those nearest to the playing 
end 10 points each. Whoever makes 
the largest number of points, wins the 
game. Whoever miases the’ red ball, 
scores a serateh. The punitive value 
of this serateh may be fixed according 
to the desire of the players by agree- 
ment.—Jonx Martin LANo 


Fastening Screws in Stone 
or Concrete Walls 


OUSEKEEPERS who live in 
houses with concrete, brick, or 
stone walls usually find it very difficult 
to hang pictures or brackets in their 
rooms even when they have succeeded 
in drilling or chiseling a hole in the 
conerete or brick. Neither nails nor 
screws will hold in these holes, which 
necessarily must be made quite large. 
Electricians who are called upon to 
attach electric-light fixtures to such 
walls, usually drill holee, fill them with 
ead and fasten the serews in the lead. 
Sometimes they use what is called ex- 
pansion sleeves, which are so designed 
that the serew, as it is screwed into the 
sleeve, causes’ the part of the sleeve 
farthest away from the surface to ex- 
pand, thus taking firm hold of the sur- 
rounding conerete or brick. 

All housekeepers who are not expert 
electrical workers should try steel 
‘wool, stich as is used for scouring metal 
surfaces. ‘This furnishes an excellent 
substitute for lead filling or expansion 
sleeves. The hole should be drilled to 
the depth of at least 1 in. and wide 
enough to hold a sufficiently large 
serew. Then place a wad of steel wool 
in the hole and drive your screw 
through the wool into the hole. You 
will find it impossible to pull a serew 
fastened in this manner out of the hole 
with your hands.—E. J. HoLMEs. 
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mobile is not as complex as it looks. 
Completely finish one step before 
undertaking the next. Follow the 
simple sugges ions just put down, 
and you will be ahead some forty or 
fifty dollars. 

To make the job complete, the 
engine and working parts should be 
gone over. Various hints and tips 
are given along this line in these pages 
from time to time and need not be de- 
tailed here. 

While you are at it, it will be well to 
give the top a coat of waterproofing 
material. Also, go over the nickel and 
exposed metal parts wherever possible 
with rag dampened with oil and al 
tend to any minor repairs necessary 
to the upholstery and interior. 


Remove a Tight Ring with 
Rubber Bands 


GREAT deal of mischief often 
results from a ring that is too 
tight on a finger, the flesh as a rule 
swelling up around it. This generally 
leads to attempts at filing it off, which 
sometimes results in accident. 

A ring can be removed without the 
necessity of filing if the following direc~ 
tions are pursued: Wrap a flat rubber 
binder of in. width on the finger 
above the ring, beginning at the tip and 
working down. Lay it closely but not 
too tight. When the ring edge is 
reached, hold the hand up in the air 
for a few minutes. It will then be 
noticed that the swelling is going 
down. 

Now release the rubber and wrap 
the finger down to the ring again. 
Keep on therubber for about five min- 


Begin winding ot the tip and gradually 
force the blood out of the finger 


utes and then release it. ‘This time the 
swelling should be taken out and it is 
possible to slip the ring off. Do not, 
however, wait long after the binder is 
taken off before getting the ring 
started or the swelling will again take 
place. 

If the finger is rubbed with sweet 
oil or lard in the interval when 
the rubber is released, it will aid 
materially in the removal of the 
ring.—Roner? Pace Linco. 


How to 


NE of the few things that are done 

still in the old way about the 
average farm is unloading heavy hay 
racks by hand. As often as the wagon, 
‘gear is changed from the wagon box to 
the hayrack and back again, back- 
aches and strained muscles are in evi- 
dence, for the shifting of a hayrack of 
modern dimensions is no one-man task. 
After being laid up in bed for a week 
with lumbago, which was brought on 
by putting on a hayrack single handed, 
a farmer erected a hayrack hoist after 
‘the manner of the one shown in the 
illustration. No matter how many 
times the rack has to come off and go 
‘on again, it is a simple task to do the 
work. 

Necessary parts were procured from 
an old-time binder that had long sinee 
sought the scrap-heap. Four 6 by 6 
in, posts were set into the ground a dis- 
tance of 4 ft., each spaced similarly to 
the corners of the rack. ‘The length of 
the hoist is the length of the rack, 
while its width is the width of the rack 
plus 1 ft. ‘These posts were cut long. 
‘enough to enable the rack to be driven 
under without interference for un- 
loading. Two gas-pipes 144 in, in 
diameter were cut 6 in. longer than the 
outside distance of the ends of the 
hoist, with holes bored a few inches 
from the tops of the posts to accommo- 
date them. Small holes were drilled 
{in each end of the pipes, so that when 
in place, bolts could be put through on 


Build a Hoist for the 


each side of the post to keep them from 
working out. 

‘Two sprocket wheels, each of the 
same size, taken from the binder when 
keyed to the pipes as shown, com- 


‘With this hoist the construction of which 
is shown in detail, two men, or even one, 
can lita heavy hayrack off the truck 


pleted the top of the hoist. The man- 
ner in which the cranks and lower 
sprockets were arranged is shown in 
the detail. Holes were bored through 
the posts at a convenient height, and 
7-in. lengths of gas-pipe were driven 
in to a wedge fit. The handles were 
bent from a rod just large enough to 
fit the pipe bearings nicely and were 
threaded on the inside end as shown. 


Change Your Tires in Comfort 


HAT automobile owner has not 
indulged in, or at least witnessed, 
the backaching effort required in re- 
moving or replacing a tire as the wheel 
wanders here and there across the 


‘You need not fear backache or sore 
mitcles if you change or repair tires 
With this hememade wheel holder 


garage floor, to the serious detriment 
of enamel and temper? Even to 
change a tire with the wheel on the 
automobile is not a joyful occupation. 


Here is « simple method by which 
tire-changing is rendered less strenu- 
‘ous. To the center of a stout wooden 
frame a dummy hub is bolted and the 
frame hung on.the garage wall at a 
convenient level. ‘The wheel, with its 
tire on, is serewed on to the dummy. 
hub and the operator takes his seat on 
a chair, with tire levers, etc., ready 
to hand. The tire may then be re- 
moved with ease and a new one sub- 
stituted, without rising from the chair 
at all and without any strain, Inci- 
dentally the chalking of the new cover 

effected in a most satisfactory man- 
ner, as all loose chalk works down to 
the lowest level.—P. J. Rispon. 


A Practical Use for Old 
Phonograph Needles 


ISCARDED phonograph needles 

are usually considered worthless 

and are thrown away. These needles 

may be used for different purposes. 

Draftsmen and engineers will find that 

discarded needles for almost any type 

of phonograph will serve to replace the 

points in compasses and similar draft- 

ing instruments without requiring any 
special adaptation.—E. 
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Hayrack 


The smaller sprocket wheels, when 
‘keyed to these shafts, and the nuts put; 
‘on to keep the handles from working 
out, finished the hoist. An ample sup- 
ply of chain to fit the two. mechanisms 
was found on the binder. 

To use this hoist; 4 lengths of 3-in. 
rope were required. One end of each 
was run through a hole drilled through 
the pipe for the purpose, and hooks 
were tied to the lower ends so that 
they were of the same height. 

In unloading the rack, the wagon is 
driven between the side posts, and the 
erankr turned until the hooks are on a 
level with the cross-bed. piece of ‘the 
rack at the front and back. ‘The hooks 
are then slipped under these pieces, and 
thecranks operated one ata time, ifneed 
be, until the rack has been raised clear 
of the running gear of the wagon. If 
this is done alone, it will be necessary 
to turn one rank and then the other 
alternately, in order not to cause any 
binding between the standards, 

How was the rack kept raised? A 
hole was bored into each crank-post 
between spokes of the smaller sprocket 
wheel, and an iron pin slipped in after 
the rack had been raised. 

It will be noticed that this device 
prevents any swaying by the wind, ns 
all four corners of the rack are sup- 
ported, and if the rack is raised 50 
that the top is above the gus-pipes, 
there will be no play forward and 
backward.—Daue R. VAN Horn. 


Making a Clamping-Wrench 
for the Shop 


N shop work it often becomes neces~ 

sary to fasten a piece of work 
around a long arbor in such a manner 
that it may be removed or its position 
changed quickly. ‘Then a clamping- 
wrench as illustrated will be found ex- 
tremely useful. ‘The wrench-nut will 
slip into the threads of the clamping- 


A clamping-wrench that will slip into the 
threads of the stud at any point and ean 
be tightened orrelessed by a quarter-turn 


stud anywhere within one quarter of a 
turn from tight, and upon loosening 
will come off easil 
‘To make a wrench-nut, suspend a 
tap on centers in the lathe, clamp the 
nut to compound rest, set the lead, and 
use the tap as a hob.—R. F. PouLE. 
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A List of What Disston a 


Band Saws for Wood and Metal 
Bevels 


(7 Buck Saws 

AS} | Butcher Saws and Blades 

Circular Saws for Wood, Metal, 

bac cand Slate 
pass Saws - 

Gross-cut Saws and Tools 

Cylinder Saws 

Drag Saw Blades 

Files and Rasps 

Grooving Saws 

Gauges—Carpenters? 

farking, ete. 

Hack Saw Blades 

Hack Saw Frames 

Hand, Panel, and Rip Saws 

Hedge Shears 


Where Disston Quality Is Born 


Ice Saws 
. Inser 
‘There is something more than a proper mix- ee Teste 
ture of metal put into the crucible when Disston tC Keyhole Saws 
en Saves 


steel is made. 

It is an unseen, intangible ingredient—yet as 
big and real as the tremendous plant in which 
Disston Saws and Tools are made, The long ex- 
perience of men whose fathers were Disston 
steel workers, whose grandfathers worked out 
the secrets of fine Disston steel generations ago 
—this is what has made the present quality of 
Disston steel. 


ine, Corn, Hedge 
Knives Crear for Cork, 
ther, Paper, etc, 
Knives—Machine 


Levels—Carpenters’ and Masons’ 


M 
M 

Milling Saws for Metal 

Mitre-box Saws 


One-man Cross-cut Saws 
Plumbs and Levels 
Plumbers’ Saws 

Pruning Saws 

Re-saws 


Under the greatest test of all, hard service 


over a long period of years, the quality born in asd Ping Geta 


Disston steel is revealed, The greatest praise of | Sew Gummers 
Disston Saws and Tools comes from men who pas Sees 
have used them longest, men who write of these Screw Drivers 


tools with a friendliness, and even affection, seldom wr ehotting Saws 


given to inanimate objects—and there could be 
no higher tribute. 


Send for booklet on the selection, care, and 
use of Disston Saws, Tools, and Files. 


9887, HENRY DISSTON & SONS, Inc. 


ry) Philadelphia, U.S. A. 


DISSTON 


SAWS TOOLS FILES 


Squares: 
Stave Saws 


Tools for Repairing Saws 

Tool Steel 

‘Trowels—Brick, Plastering, 
Pointing, etc. 

Veneering Saws 

Webs -Turning and Felloe 


‘Toreato 


Get a Farm from the 
Canabian Paciric 
RatLway 


Usyadninate 
Special Rates for Home- 
cers and. Full Information 
Canadian Paci wl note 78 


E. 
CANADIAN PAC! 
‘Des Piene Street Ey 


Easy e 
Monthly Payments Teil 


30 Cents a Day Pays 


Far the mali-toned fiymphesie Plant “Sar~ 


Symphonic Pianos “it~ 


efouad Inthe “apimphenie Diane, 


Larkizs Co Inc. DeskePsm-tuBuitas, N.Y. 
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Finding New Uses for Old Things 


What use have you for some of 
the “junk” in the attic or cellar? 
Popular Science Monthly will pay 
ninety dollars for the best answers 


HERE is the old baby-carriage, the old stove, the old 
bureau, the trunk, and the leaky wash-boiler. The 
aitic also contains old phonograph needles, safety-razor 
blades, carpets, curtains, chairs, tables, picture-frames, hat- 
boxes, etc. Have you been able to save money and add a 
convenience to your home by pressing some of these things 
into service again? If you have, you probably had to get 
the household tool-kit out to help you. Sit right down now 
and tell Popular Science Monthly what changes you made 
and how you made them. It makes no difference what you 
changed, as long as it was old. You may win one of the prizes. 
‘The Popular Science Monthly offers three prizes for the 
best answers—a first_prize of $50, a second of $25.0, and 
a third of $15.00. These will be awarded in accordance 
with the rules outlined below. 


Rules Governing the Contest 


(2) Contestants are not limited 
to the number of ideas, but only 
‘one method can possibly win the 
first prize, only one the second, 
and only one the third. ‘The con- 
teat is open to everybody. 


(2) The use of the old picce 
of junk must be shown clearly, 
‘either in a photograph or in a 
drawing. If a drawing is sent in, 
it need not be made by a skilled 
draftsman. It is sufficient that it 
should be intelligible. While pen- 
cil sketches will be considered, 
contestants are requested to make 
their drawings in ink on heavy 
white paper. ‘The views should be 
wu ‘number to set forth the 
writer's idea very clearly. The con- 
testant's name and address should 
appear on each sheet of drawings. 


(3) The drawings or _photo- 
graphs must be accompanied by 
& description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written deseription. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular Science 
‘Monthly not later than 5 p.m.,on 
June 15, 1921. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best use for an old 
Piece of junk. 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits an idea next in merit. 

‘The third prize of $15 will be 
paid to the contestant who sub- 
mits an idea third in merit, 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A. deseription 
of the ideas which win the three 
prizes offered will duly appear in 
the ‘of the Popular Science 
Monthly, together with the names 
of the winners, 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
scripts that do not win a prize, 
‘The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected. 


(9) When a contestant submits 
more than one idea, the descrip- 
tion and drawing by which each 
is set forth must be sent as a sep- 
arate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the New 
Uses for Old Things Contest, Pop- 
ular Science Monthly, 225 West 
‘39th Street, New York City. 
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The Poultry-House Door | 
Opened by the Roost 


HOSE, persons who dread to get 

up early to let the hens outdoors 
after cold weather sets in will appre- | 
ciate an automatic door-opener oper- | 
ated by the fowls themselves. 

The operation depends upon the | 
movement of the roost when the fowls 
jump down from it in the morning. 
The device is extremely simple and 
quite inexpensive to install. 

Of course the owner has to close the 
door at night and set it for opening in 
‘the morning. 

The roosts are bolted to two roost 
supports that are hinged to the back 
wall of the poultry-house in the usual | 
position over the dropping-board. 
‘These two supports set down in metal 
slides arranged on short posts directly 
below the ends of the supports, When 
the roosts are empty they are held up 
from the posts by two spiral springs, 
one at each end, 

‘A cord is attached to the end of the 
front roost and led through a pulley 
on the dropping-board to the door- 
catch. 

‘The door is arranged to stide up and 
uncover the opening in the side of the 
house, Slides are provided as guides 


‘When the chick- 
ens leave. their 
Foost inthe 
morning, the 
counterweight is | 
released and 


at each side. It is lifted by « counter 
weight as shown in the detail sketch. | 
1@ catch is a piece of stiff metal | 
with a lug and a small hole at one end, 

The long portion slides in a slot in one | 
of the door guides so as to clear the 

top of the door when it is closed. A 

second metal slide is provided on the 

wall so the catch will slide true. A 

screw acts as a stop for the lug to pre- 

vent the eatch's pulling out. The cord 

from the roost is attached to the hole 

in the catch. 

‘When the roost is filled, it settles 
down against the springs and the 
catch can be shoved over the closed 
door. 

But when the fowls jump off in the 
morning, the springs raise the roost 
sufficiently to make it pull on the cord 
and release the catch. Then the 
counterweight pulls up the door and 
the fowls are at liberty to go out 
into the yard and eatch the early 
worm.—L. B. Rosaixs. i 


STANDARD 
DICTIONARY 


the Enders Razor does not 
shave: it removes the beard 
80 smoothly, that it’s 
“just like wiping your 
face with a towel" 
Two million men discovered 
this fact before I ever adver- 


Enpers Sates Company 
17 Battery Place, New York 
ENDERS SELLS FOR $1.00 with six 
blades of the best quality Swedish-base 
‘steel. Packed in black Keratol box, velvet 
lined. Extra blades, package of 5—-aS cents. 


DEALERS EVERYWHERE 


—,. 


hs SHAVE: 


To make bare 
or smooth by 
scraping.” 


% 


means “scraping” 


Ws Evdersr 


SAFETY 


FOR SALE BY REST 


Step Up toa 
Better Job! 


atte 


“ie realy 


Papen 08 pectres 


weir 
weet 


Shipped for 7 Days’ Trial 


Three Suggestions about 
Locking Nuts 


‘T is a well known fact that even a 

tight nut if subject to vibration 
will work itself loose. This condition 
often is dangerous and all kinds of 
locking devices have been tried, some 
imple, some elaborate, to overcome 
this loosening. 

‘The illustration shows three very 
simple and practical methods of lock- 
ing that are worthy of attention, 
Figure 1 is very simple. Tighten the 
nuts down, then place a flat strip across 
the faces, and serew the strip to the 


. ©. 
aa Ga 


‘Simple and effective methods of locking 
single nuts or a pair are here shown 


work itself. Should this be impossible, 
‘owing to the nature of the piece, use 
Fig. 2 method. In this case ‘drill 
two small holes, one in each nut. 
‘Then insert a pin of the same size bent 
to suit the holes and tap it in with » 
hammer. 

‘The third idea looks harder than it 
really is. Merely drill a hol 
end of the stud oF bolt, insert 
pin, and bend it as shown. As 
pin’ is small in diameter, say 3/32 in. 
to 34 in., it is easily bent. 

‘Try these schemes; they are simple 
and practical.—J. H. Moore. 


How to Improve a Hand-Ax 
for Laying Flooring 


HEN laying flooring, a hand-ax is 
more useful than a hammer be- 
cause its greater weight draws the 
boards together. However, the natural 
tendency of the ax to strike at an angle 


‘The slight bevel ground on the straight 
side of the butt end of the hand-ax 
will save trouble in laying floors 


throws one corner of the head low, de- 
creasing the chances of hitting the nail 
and often weakening the blow because 
of the corner digging into the joist. 

By grinding off the edge of the head 
at a slight angle as indicated in the 
drawing, the edge will strike in a hori- 
zontal position, thus materially expe- 
diting the work of putting down a 
floor. 

‘The illustration shows an ax 
for use in the right hand. A left- 
handed man would, of course, grind 


‘off the opposite corner. 
88 
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Automobile Ignition, 
Starting and Lighting, 


With Questions and Answers 
¢. B. HAYWARD 


A comprehensive analysis of the com 
leetrical equipment of the 
itomobile, with many dia 
the important starting and 
lighting systems, 
1000 pp. 740 wiring diagrams and 
illus, including 128 blueprint 
diagrams. Price, postpaid, $4,25 


High Frequency Apparatus 
By T. S. CURTIS 


This book covers the design, construc 
tions and practical application of all 
kinds of high frequency apparatus for 
use in experimental, medical and plant 
cultivation work, and also includes 
directions for the construction of a 
complete stage outfit for both low and 
high potential work, 


266 pp., illus. Price, $3.00 


POPULAR SCIENCE MONTHLY 
225 W. 39th St., New York City 
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An Electric Lamp for the 
Traveler's Use 


‘HERE is no need to endure the 

trying glare of an overhead un- 
shaded electric bulb in your hotel 
room when this pretty lamp can be 
carried along wherever yougo. Taken 
apart and folded up, the lamp fits into 
the base of its standard. You can fit 
the folded-up lamp in your trunk-tray 
and set it up wherever you wish. 

Tt ean be used on the bedside tal 

or for shaving, for desk work, and also 
for reading in bed. ‘The lamp has a/ 
6-{t. cord, long enough to reach fr 
the overhead socket to a table placed 


When traveling, you may derive much com 
fort from one of these homemade lamps 


anywhere in the average small bed- 
room of a hotel. It throws light ex- 
actly where you need it most, prevents 
eye-atrain, is compact, durable, and 
ry easily made if the instructions 
are followed. 

A 41-in, piece of }¢-in. brass pipe 
is used for the upright, and it is first 
polished, then lacquered. ‘The upper 
part is threaded to fit the socket and a 
34-in, hole is drilled through one side 
of the wall to bring the wires through. 
‘The standard or base is made of oak 
with a 3¢-in, hole drilled in the center 
in which to fit the upright when as- 
sembled. Finally glue a piece of felt 
to the bottom to prevent scratching. 

‘The brass shade can be purchased in 
any electrical store, with clips at- 
tached to fit the bulb. When com- 


“It takes these three-wheelers 
to get on top of the world. I'd 
backa Harley-Davidson toclimb 
atree if the bark was rough 
enough!" 


“You said it, Bud—and I'll bet 
we haven't used up a gallon of 
as climbing those thirty miles 
of tra 


“That's what I like about mo- 
torcycle touring, these days 
when nickels look like quarters. 
Fifty miles for a dollar—includ- 
ing gas. oil, tires and all!" 


“No argument there, Bob—and 
itsure is great sport. ‘Let's go!" 


Your Harley-Davidson deatee is 
salina ke you) demon 


World's Largest Producers of Motoreycles 


Harley-Davidsom 
eos Champion” 


pleted and ready to assemble for use, 
this lamp consists of only three parts. 


Bleach Your Piano Keys 
with Paste 


IANO keys turn yellow because 

they absorb the grease from the 
fingers, and to cleanse them it is 
necessary to remove this. The value 
of the method here deseribed is further 
enhanced by the fact that it does not 
necessitate the removal of the ivory 
from the keys. A paste made of 
whiting and a solution of potash is 
laid on them, and the mixture allowed 
to remain undisturbed for about a 
day. After the dry coating has been 
removed, it will be found that the 
original ‘whiteness has been nearly 
restored.—Henwan NEUHAUS. 


Tai 
VALUE—TENOR BANJO 


Banjo or Banjo Mandolin $15 Banjo Ukelele 


ONLY $ 18 
45 hoc ram: thelacars price SUPERTONE 
poctararymidons) 


No.2 Tenor-Ranjo, No. Hanjo and No, 4 Mandolin have 11in, beads; 
ye cakin heads nice nate sh at 
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Detective 


Learn in Spare Time 
atm tis great ame at ome in your 


Pres 
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fees are collected fc 
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‘carn up €0 $6000 a your. Get into 
this great game, now! There never tar a 
Detter time! 
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Sette Service intcigence. Act quick 
hie these amasing flere are Hil open: 
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Preventing the Loss of 
Grease-Cup Covers 


\CREW-CAPS of grease-cups are 

very frequently loosened and un- 
screwed by the vibration of the auto- | 
mobile and eventually drop off and are | 
ost on the road. This annoyance may 
be prevented by placing a piece of 
coil-spring inside the eap as shown in 
the illustration. The spring will not 
interfere with the flow of the oil or 


Tysaiees Sie 
| Mead srts.Sempsryis. ND 


‘The spring col in the grease cu 
eep thescTew cover from working loose 


grease, but will tighten the serew- 
cover sufficiently to prevent it from 
becoming loose. In a similar manner 
the loss of a loose-fitting hub-cap may 
be prevented by placing a section of 
valve-spring inside the cap before | 
serewing it on.—G. A. LUERS. | 


‘WHY DON’T YOU 


How to Make a Puzzle 


Match-Box | Write the Words for a Song? 

© about Love, Mother, 

HE. original box came from the mi, Come or any 
Paris Exhibition of 1887 or there- | subj iv snd pm to me at ence, com 
about T atc onade several since then | Pose. Music "and quarantee "publication 
Spe since then  EOwaRD TRENT. Wt REAPER BLOCK, Chee 


and only found one person who knew 
how to open it and that was because 
he had seen one before and knew 
about it, The drawings and descrip- 
tion will enable any one to make one 
without any difficult 

‘The following parts are required: 
1 top A, 1 top €, 1 end E, 1 end D, 1 
bottom F, 2 sides G, 1 serew H, and 1 
washer J. 

‘The top A is sawed across on the 
angle as indicated on the outside view, 


oj Patiiohes 


ecw ra Ra Wah 


Convert Your Bicycle Into a Motor Cycle 


By using the STEFFEY ATTACHMENT. 


CO eae 
ae 


= Rel 
Ta ecco me 
He amond 


‘You can get a lot of fun by making a 
matchbox like this 


and that part of it marked B is glued | 
to the second top C. Before this is | 
done, however, a recess is cut in C to | 
allow the dovetailed part of the end D 
to enter. The principal dimensions 
are about 3 in. long by about 1) in. 


Site by about $1 in, deep. "BOWLEGSand KNOCK-KNEES” 
sine got nal betel Ne UNSIGHTLY 
glued together and clamped tight ‘S200 FOR NOOKLET SHOWING FOTOS 


while the glue is setting. 
‘To open the box, hold it inverted in ‘The Perfect Leg Forms 
the hand and with the small finger | PERFECTSALESCO,140 W Mayall Ave Do 45, Chicas I 
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swing out the top A at right angles to 
the box. When the box is inverted, 
the lead washer J drops from the recess 
in top C into the recess in top A, and 
when top A is swung around at right 
angles, the washer goes with it. The 
box can now be held right side up and 
top C can be pushed slong until 
it clears the dovetailed part of end 
D, when it also ean be swung around 
to either side and the box is 
opened. —JoHN TANNAHILL. 


Avoid Trouble in Developing 
Strips of Film 


MOTION-PICTURE engineer of 
the Western Telephone Company 
Suggests a method of developing films 
which is of equal interest to amateurs 
and professionals. Every amateur has 
hhad the experience of trying to develop 
a six-exposure posteard film by the 
usual method of holding it by the ends 
and drawing it forward and backward 
through the developing fluid and hav- 
ing one end or maybe both slip from 
the fingers, to the detriment of the 
film. 
Occasionally the photographer be- 
tins to develop what he believed to be 


Pin the two 
ends of the 
strip of film 
together before 
developing, its 
you will find 
Ie easier to 
handle 


asix-film roll, when he finds to his dis- 
may that the roll contains ten pictures, 
and eannot be manipulated without 
placing the developing-tray on the 
floor. 

‘The inventor of the method here 
suggested solved the problem of avoid- 
ing these difficulties, by pinning the 
two ends of the roll of film together to 
form a continuous belt. This ean be 
held at the edges between the fingers 
and the thumb of one hand while the 
other draws it through the developing, 
solution. The emulsion side of the 
film should be on the inside of the belt 
in order to avoid scratches and abra- 
sion marks from rubbing on the tray. 

Another method suggested by the 
same inventor consists in mounting 
the film-spool above the developing- 
tray at a height so calculated that the 
strips of film, pinned together and 
looped over the roll with the film side 
‘out, would just be submerged in the 
developer without touching the bottom 
of the tank.—J. B. LambeRr. 
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Grandma Knows | 
Musterole Is Best 


Remember thetime when 
you had that dreadful con- 
gestion of, the lungs. and 

randma slappeda stinging, 
messy mustard plaster on 
your chest? How you 
writhed and tossed and 
Grandma to “take 

That wimany Seria: 

Now, Grandma gets the 
of Musterole, for now she 
knows Musterole is better 


colds, congestions, 
rheumatic aches and pain 

‘And what is best, it re- 
lieves without discomfort 
or blister. 

Musterole isaclean white 
ointment made of oil of 
mustard and other home 
simple: 


pe 
heat! Healing, Nat 
Pont Congestion: and pains both 


go away. 

Pecullarly enough, Musterole 
feels delightfully cool a few mo- 
ments after you have applied It 

Never be without a jar of Mus- 
terole. 

‘Many doctors and nurses recommend 
ft, Ase and 68 jars, $5.00 howpital size 
‘The Musterole Co,, Cleveland, Ohio 

[BETTER THAN A MUSTARD PLASTER 


FLANNEL 
SHIRTS 


2 


we $3. 00 


mzoz oz ozmm 


ALBANY MAIL ORDER HOUSE, Bex 626, Aur, N.Y. 


HAWKINS’ ELECTRICAL "DICTIONARY 


rence cyclopedia of words and phrase used 
i Sos'pp. Flexible Sindine. 


225 Wat 30h Set, New York 


Axles Straightened with 
Jack and Beam 


IMPLE methods can frequently 
be applied to correct otherwise 
Gifficult tasks, as, for instance, when 
an axle-thaft of an automobile has be 
come bent by skidding into a curb. 
The owner of a car that sustained | 
damage to the rear axle in skidding, 
placed the ear in the doorway of the 


Brace the hub against the door-frame 
and with a jock straighten the bent 
firle-ahaft in a few minutes 


garage and braced the extreme end of 
the wheel hub with a wood beam 
against the door-frame. Using a truck- 
serew type of jack under the axle, pres- 
sure was applied until the sprung axle 
was forced hack into shape. The 
ect amount of bending was deter- 
mined by rotating the wheel while 
raised on the jack. ‘The time of this 
repair was leas than half an hour, with 
no expense attached.—G. A, LUERS. 


An Emergency Writing-Rest 
and Paper-Holder 

‘OR the convenience of those who 

are at times compelled to do much 

writing on loose sheets, boards with 

permanently attached clips have been 


placed in the market. ‘The boards 
offer rest and support for the hand in 
writing and the 
wunsezewo 20? clips hold the 
papersin place. | 
It is not al- 


ways conve. | 
hient to carry 
one of these 
board-clips 
around from 
place to place. | 
It is an easy 


Become a paper matter, how- 
ever, to impro- | 
vise a paper-rest and sheet-holder by 


ito service any available book 
cover. All that is required | 
is a stout rubber band and one of the 
paper-clips that are used in offices for 
fastening together bills and documents. 
‘The illustration shows clearly how 
the clip is attached to the book to hold 
the writing-paper in position. The 
same rubber band may be used to 
hold the papers together for ca | 
convenience in carrying them. 
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How to Dress an Overhead 
Belt Safely 


DEVICE for applying dressing to 

overhead belts to prevent them 
from slipping is made of a piece of 
wood, 4 in. wide, cut to the shape 
shown in the picture. 

‘The clamp is made of a piece of 
heavy tin bent as shown, with four 
holes to correspond with four holes in 
the board. The dressing is put up in a 
round tube of heavy cardboard, about 
10 in. long and 2 in. in diameter. The 


clamp is made to fit over the tube as 
shown in the illustration, with suffi- 
cient space between the clamp and the 


‘Overhead belts may be dressed with: 
Out risk of accident with the aid 
Of the dressing/sticke here ustrated 


board to allow the clamp to tighten on * 


the tube by turning the four small 
thumbscrew bolt. 

‘This tool will be found very useful, | 
as it is often difficult and dangerous to 
reach overhead belts with a ladder. 
‘The belting is in many cases neglected 
because of the Jack of some handy tool 
for dressing the belt, 


Cleaning the Type on 
a Typewriter 


HE method usually employed to 

clean the type on a typewriter is 
fat from satisfactory. Quite by acci- 
dent the writer found that benzine 
will clean the type so well that the 
original brightness is restored, no mat 
ter what the previous condition of the 
type. 

Sharpen a stick to a blunt point, and 
nick the pointed portion. Wind alittle 
absorbent cotton around it to form a 
small wad. Immerse the cotton in 
benzine, and go over the type gently. 
‘The cotton absorbs the dye, and a 
clean metal surface is the result. 

Care should be taken to avoid 
touching enamelled parts of the 
machine.—HERMAN NEUHAUS. 
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‘Cld Town Cances” 


JS 30st lke fiding through 
‘space to idle along in an “Old 
Town Canoe." Lazy paddle 
strokes keep you moving ahead, 
Vigorous ones give you a burst of 
speed that can’t be beaten. For 
an “Old Town” is the lightest, 

stest, steadiest canoe you ever 
paddled. 


‘The built-in strength of an 
“Old ‘Town Canoe” makes it last 
for years. Send for the catalog. 
There are 3,000 canoes in stock. 
367 up from dealer or factory. 

OLD TOWN CANOE COMPANY. 
1199 Main St, Old Town, Maine.US.A. 
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Pare couro See an ARTIST 


A Big Raise 
in Salary 


Is Very Easy to Get, If You 
Go About It in the Right Way 


You have often heard of others 
who doubled and trebled their 
salaries ina year’s time. You 
wondered how they did it. Was 
ita pull? Don't you think it. 
When a man is hired he gets 
paid for exactly what he 

Hae ai ekure and bnowing 
Bint tarde at the right time. hat 
oubies and trebles salaries 


Remember When You 
Were a Kid 


land tried to ride a bike for the very 
first inc? You thought that you would 
never learn and then—all of a sudden 
You knew how, and sad in surprise: 
‘Why it a cinich If you know how.” 
ra that way wih most things nd ast 
ing a job with big money is no excep- 
tion to the rule, if you know how. 


‘We Will Show You How 


‘Without loss to, you of a single working 
hhour, we can show you a sure way to 
succes and big pay, A large number 
fof men in each of the positions listed 
fare enjoying their salaries because 
Sur elp_we want 1 help you, Make 
‘check on the coupon against 
apayant and we wil help you get 

rie or peint your name on the coupon 
and send it in today. 


American School of Correspondence 
Deve. 6375 ‘Chleagos hy U.S.A. 
“American School of Correspondence, 
Dept. 0-375, Chlesger Ul 
1 want job checked ~ tell me how to wet. 
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An Ash-Tray on the Cowl- 
Board of the Automobile 


HE accompanying illustration 

shows how to build a simple and 
efficient ash-tray to fit the cowl-board 
of any automobile that has a cowl 
made of wood. The car selected for the 
experiment had an electric cigar- 
lighter mounted in the cowl, attached 
to a flexible cord, to be pulled out 
when needed. While the cigar-lighter 
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By F. F. SENGSTOCK, E. E. 


and contains many tables and formulas, 


Pocket sles, fenible bindings 448 pager 
Price, $2.50 


Experiments With 110- 


riding with you 
sccemory 


was undoubtedly convenient, the occu- 
pants of the rear seat were invariably 
showered with ashes every time the 
occupant of the fron: seat lighted his 
cigar. For that reason an ash-tray 
was considered desirable, 

‘The tray used was one of the alu- 
minum cups with a bead on the edge 
that are sold in the ten-cent stores. A 
beveled dovetail slot was cut in the 
bottom of the cowl-board to hold the 
ash-tray in place. The tray fitted 
snugly into the cut, but could easily 
be taken out for emptying it. It never 
rattles and will hold the ashes of 
many smokes—W. Bure BeNNerr. 


Making a Harness Needle 
from a Can Key 


NE day, having occasion to use a 
harness needle, I found that I had 
ost the needle and could not obtain 
another that day. I took a key such 
1as is used to open sardine-eans and cut 
itoff below the 
curved end 
that serves as 
the handle. 
Inserting 
the tip of a 
screwdriver 
into the slot, 
1 hammered 
the side of the 
slot near the 
handle part 
until it was 
quite closed. 
I filed the cut-off end to a point, 
curving it a little, and thus obtained 
a very serviceable needle. 
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Make a Mechanical 
Decoy Duck 


UCK-HUNTING requires the use 

‘of some kind of decoys, prefer- 
ably live ducks that have been hatched 
from wild-duck eggs. To keep a pair 
of live decoys is a great inconvenience, 
for they must be fed and housed the 
year round. Hence this mechanical 
‘swimming duck proves a boon to the 
duck-shooter and he may readily 
build it for himself. 

‘The body of the mechanical duck 
should be purchased at a sporting- 
goods store and should be constructed 
of either tin ot wood. This is the type 
of artificial duck used in making a stool 
of decoys. Inside this duek is placed 
a small electric motor and battery 


houow Decoy oucm 


Pe prot, voce y 
ANCHOR WIRE, 


Anchored to a stone, this mechanical 
duck will slowly swim in a circle and 
prove n good decoy for wild ducks 


that will run a tiny propeller and so 
make the duck swim. 

‘The only difficulty that confronts 
the builder is the fact that the weight 
of the motor and battery tends to pull 
the duck too low in the ws Also. 
water gets inside the duck and wets 
the electrical apparatus. 

‘To avoid this difficulty the artificial 
duck should be mounted on a pine- 
wood base 2 in. thick, shaped some- 
thing like a boat, 8 in. wide, and 
tapering to a point at the front, being 
18 in, in length. 


Use a Toy Motor 


‘The motor used is of the toy type, 2 
in. in height, and the battery is the 
ordinary one-cell dry battery. The 
motor and cell should be mounted on | 
the base first. ‘The propeller is 2 in. | 
long and shaped from tin. It is held 
on a wire shaft 12 in. long. A set 
serew in the rear end of the base acts 
as a bearing, and a support post holds 
the other end of the shaft with a 
similar bearing. A cotter-pin holds 
the shaft from sliding in its bearings. 

‘The upper end of the propeller shaft 
should carry a small belt pulley that 
will be held in line with that on the 
motor. This pulley should be four 
times the diameter of the pulley on the 
motor. When the driving machinery 
hhas been installed so that it balances 
nicely on the base, the bottom of the 
artificial duck should be cut away so 
that it will fit over the machinery and 
itis then secured in place by 4 serews. | 

‘A small propeller at the rear end of 
the base will be useful in causing the 
duek to swim about ina circle. This 
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Learn Drafting 


Employers everywhere are looking 
for skilled draftsmen, They ate off 
good salaries to start with sple 
chance for advancement, 


id 


Drafting offers exceptional oppor 
nities to a young man because drafting 
itself not only commands good pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
of Architecture. And drafting is. just 
the kind of work a boy likes to do, 
‘There is an easy del i 
which you can learn 
spare time, For 20 years the Inter- 
national Correspondence Schools ha 

boys just the training they 
ess in Drafting and more 
than 200 other subjects. ‘Thousan 
boys have stepped into good positions 
through I. C. S. help, but never were 
‘opportunities so great as now. 


Let the I. C, S. help yeu. Choose 
the work you like best™in the coupon, 
then mark and mail it, ‘This doesn't 
‘obligate you in the least and will bring 
you information that may start you on a 
‘successful career, ‘This is your chance, 
Don’t let it slip by. Mark and mail 


is coupon now, 
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is also arranged for by the anchor. | 
This mechanical decoy is anchored in | 
the ordinary way and when the motor 

is connected with the batt will 
cause the duck to keep swimming 
round and round slowly in a circle. A 
air of these mechanieal ducks in front 
of a blind will work wonders in coaxing 
in the wild ducks—F. E. Brivster. 


How to Keep a Ladder 
from Slipping 
| nd that are used in places 
where they rest on concrete or 
other smooth floors frequently cause 
accidents by slipping. Ladders with 
pointed foot-ends are safe on soft 


‘Safety from slipping on concrete or other 
smooth floors is given to ladders by pro: 
Viding them with basswood feet 


ground, but give no security on smooth 
and unyielding ground. 

Ludders intended for use on smooth 
floors can be made safe only by increas- 
ing the friction, which ean be done by 
giving to the supporting feet a larger 
‘area of contact with the floor. : 

‘The illustration shows a simpl¢ 
method of increasing the safety of the 
ladder. The blocks on which the 
lndder rests have a bearing surface of 
1914 sq. in. each, which in most cases 
is sufficient to prevent slipping acci- 
dents unless the angle at which the 
lndder is placed is too acute. 


To Fasten a Washer on a 
Spigot without Using a Nut 


‘0 hold a washer on a washer-post 
that has lost its nut, or the thread 
of which has become’ worn, file a 
slight recess around the post where it 
joins the seat, then use a washer 


er 


File a recess in the post and even when 
the mut i lost the washer will hold’ 


which has been cut out of an old auto- 
mobile tube, heat a wire nail of appro- 
priate size, ‘and burn a hole through 
the rubber. The rubber washer can 
then be forced on the post without 
difficulty and will be held in place by 


‘being pressed into the recess. 
96 
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A Plummet for Measuring 
Specific Gravity 


'T is often convenient to ascertain the | 
specific gravity of a liquid by weigh- 
ing a solid in water and in the given 
liquid instead of using a specific 
gravity flask or a hydrometer. 

A small plummet suitable for this 
purpose may be made from a glass tube 
partly filled with mercury and sealed | 
by drawing out the glass and bending | 
into a loop for suspension. Keep the 
plummet in a cardboard tube, noting | 
‘on the outside the exact weight in air 


Chenin wil fad the ae of wich 
minet a short eut in making specie 
Fravity determinations a 


and the loss of weight in water—the 
difference between the weight in air | 
and the weight when completely im- 
‘mersed in pure distilled water at 1535 
degrees. | 

To take the specific gravity of a 
liquid, weigh the plummet in the 
liquid, at standard temperature, and 
subtract from the weight in air. Thie 
difference divided by the loss of weight 
in water gives the specific gravity. 


This Glass Cement Is 
Water-Resisting | 


Y following the process deseribed 

below, a cement may be prepared | 
which completely resists the solvent | 
action of water. The inferiority of the | 
cements on the market for cementing 
glassware lies in the fact that most of 
them dissolve in water, making them 
invaluable to the user for even ordinary 
‘purposes. 

Seven parts of a pure, dry gelatine 
should be dissolved in a hundred parts 
of distilled water. To the resultant 
mixture add about one part in ten of a 
concentrated potassium dichromate 
solution, and keep it in the dark for 
future use. After the article has been 
cemented and a good joint made, the 
cement becomes hard when exposed to 
the light for a short time. ‘The joint so 
made will be strong and impervious 
to water. —Henwan Neunavs. 


Use 20 Times 


Then see how your teeth improve 


‘This offers you a ten-day test of a 
new teeth-cleaning method—enough for 
20 uses. 

Each use will bring five much-de- 
sired effects. See how your teeth con: 
ditions change after ten days’ use. 


A film combatant 


‘The great object is to fight film— 
the cause of most tooth troubles. 

Film is that viscous coat you feel. 
Te clings to teeth, gets between the 
teeth and stays. The tooth brush, used 
in old ways, leaves much of it intact. 
So millions of teeth are di and 


ruined by it 
Film absorbs stains, making the 
teeth look dingy. It is the basis of tar- 


tar. Tt holds food substance which fer- 
ments and forms acid. It holds the 
facid in contact with the teeth to cause 
decay. 

Germs breed by suillions in it. They, 
with tartar, are the chief cause of 


pyorrhea 
Now a new era 


Now dental science, after years of 
research, has found ways to fight fim. 
Able authorities have proved their ef- 


PapsadéAi 


The New-Day Dentifrice 
Asscientific film combatant com- 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 


ficiency. And leading dentists every 
where now advise their daily use. 

The methods are combined in a dens 
tiftice called Pepsodent. Millions now 
employ it. And to their homes it has 
Drought a new era in teeth cleaning. 

Watch these five effects 

Each use of Pepsodent brings five 
desired “effects. The film in attacked 
it ways. The teeth are 30 
highly polished that film cannot easily 
adhere, ® 

Then it multiplies the salivary flow. 

vultiplies the starch digestant in the 
saliva, to digest the starch deposits 
which’ cling. It multiplies the alka. 
nity of the saliva, to neutralize the 
acids which cause tooth decay. 

‘Thus it increases, in a natural way, 
Nature's teeth protecting forces. 

See what this means. Send the cou- 
pon for a 10-Day Tube. Note how 
clean the teeth feel after using. Mark 
the absence of the viscous film. See 
hhow teeth whiten as the film-coat dia- 
appears. 

This ten-day test will show the way 
to whiter, safer teeth, And it may 
mean their salvation. Cut out the 
coupon now. 


10-Day Tube Free” 


THE PEPSODENT COMPANY, 
Dept, 429, 1104 8. Wabash Aven, 
‘Chicago, it, 


Mail 10-Day Tube of Pepsodent to 


aly one tube to a Fany 
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Can You Qualify for a 
Better Position 
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How to Make Your Own 
Smoking-Stand 


‘HE stand shown herewith is a real 

convenience to one who likes to 
smoke and read. It is made of 34-in. 
stuff and finished in dark oak. After 
truing your boards, mark the diagram 
to be followed on a piece of paper and 
use the latter as a pattern to get your 
Jines on the wood. Nearly all the 
cutting can be done with a saw of 
ordinary size. Running up and down 
in the corner joint, you might glue a 


Every smoker who likes to smoke and 
read will appreciate this little stand 


1-in. convex quarter mold. The top 
extends over the sides 114 in. and is 
10 in. square. It is held in place by 
means of the little fittings called table- 
top fasteners.—-H., ADLON. 


Lubricating a High-Speed 
Loose Pulley 


OME time ago we had considerabl 

trouble with a loose pulley in our 
hop. The pulley ran at high speed 
and became exceedingly hot because 
it could not be 
lubricated 
properly. The 
trouble was 
remedied by 
enlarging the 
bore of the hub 
sufficiently to 
admit a bronze 
bushing 
was recessed as 
shown in the 
illustration to 
about five- 
eighths the 
length of the hub and to the depth of 
3/16 in. Several small holes were 


‘The recess A in the 
bushing bolds the In- 
bbricator 


drilled through the face of the bushing | 


and, before it wae pressed into the hub 
of the pulley, candlewicking was 
wound loosely in the recess. Oil was 
injected into the recess through a hole 
closed by a screw. ‘The wicking ab- 
sorbed the oil and fed it to the shaft. 
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Turning a Packing-Box into 
a Bread-Raiser 


'N_ making bread the housekeeper | 

often finds it difficult to keep her 
sponge or dough at the right tempera- 
ture so that it will rise in the shortest, 
possible time, She will find a sponge- 
box or bread-raiser such as shown in | 
the illustration 2 great help. A box | 
like this ean be made easily from an 
ordinary dry-goods packi A 
box 26 in, by 20 in. by 20 
venient size. 

‘About 10 in, from the bottom of the 
box a shelf made of slats or strips of 
wood rests on cleats fastened to the 
sides of the box. A second shelf is | 
placed 4 in, from the lower one. Both | 
shelves can be removed when it be- 
‘comes necessary to clean the box. 

Below the lower shelf a sheet of gal- 
vanized iron slightly wider than the 
shelf is inserted. Tt is curved in order 
to make it slip in and stay in place 
securely. 

"This ‘iron prevents the scorching 
of the lower shelf when the lamp is 
placed below it, and also helps to dis- 
tribute the heat more evenly. 

‘The door is hinged and fastened with 
a thumb-latch or hook and staple. 
Several small holes are bored in the 


Housewives who do their own baking 
will Bid a homemade sponge-box 
very useful 


Jower and upper parts of the sides and 
in the top of the box to promote the 
circulation of air. One larger hole, 
about 1 in, in diameter, should be 
bored in the top. ‘This hole should be 
closed with a cork, bored through the 
center to admit a straight thermometer 
tube which registers as high as 100 
degrees F. 

To avoid all danger of fire the 
box should be lined with asbestos or 
tin when a kerosene lamp is used for 
heating. 

If an electric light is used, the 
lining is not necessary. A’ 16- 
candlepower light will heat the box 
sufficiently. 

The bowls of sponge or pans of 
dough are placed on the top shelf and 
the temperature of the box should 
be kept as near 86 degrees PF. as 
is possible, 

The temperature in the box may be 
varied by raising or lowering the flame 
of the lamp or by using warm or cold 
water in a shallow pan on the middle 
shelf. 


Sloa 


pee 


HY wait for a severe pain, an ache, a sore, 
strained muscle, sciatica, umbago or a 
rheumatic twinge to make you quit work 


when you should have Sloan's Liniment handy to help 
curb it and keep you active, fit and on the job? 

Without rubbing, for it penetrates, just slap Sloan's 
on the afflicted part. Note the gratifying, clean, prompt 
relief that follows, Sloan's Liniment couldn't keep its 
many thousands of friends the world over if it didn't 
make good. That's worth remembering, Get the 
largest size bottle for economy's sake. At all druggists. 
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“$1,000 Saved!” 


“Last night I came home 
with great news. Our. sav- 
ings account had passed the 
thousand dollar mark! 


“A few years ago I was making 
$15 a week and it took every cent 
to keep us going. ‘Then one day 
T realized why I wasn’t being ad- 
‘vanced—I couldn't do anything in 
particular. I decided right then 
fo invest ‘an hour after supper 
each night in my future, so I 
wrote to Scranton and arranged 
for a course of special training. 


“Why, in a few months I had a 
whole new vision of my work! An 
opening came and I was promoted 
—with an increase. A little later 
another raise came—I could save 
$25 a month. Then another—I 
could save $50 each pay day. So 
it went. 


‘Today Tam manager of my depart 
ment, We ‘have a thousand. dollars 
haved —and there" ism real future 


ahead 


For 29 years the International Cor- 

respondence Schools have been helping 

men and women everywhere to win 

promotion, fo carn more money, to have 
PPY, roaperous homes, to Know the 

27,38 getting: 

in life, 


yead in’ business and 


You, too, can prepare right at home 
{n spate time for the position you want 
in the work you like best. All we ask 
{fn tho chance to prove it. Choose your 
‘career from this coupon and mark and 
tail it now. 


ATIONAL, 
Box 7617.8 


Tow Automobiles with a 
Rigid Tow-Bar 


NVARIABLY ‘when an automobile 

has broken down in the streets or 
on the road, the owner of a small 
garage will send the first available ear, 
equipped with a piece of rope or tire 
chain that he may have on hand, to 
the scene of the breakdown to tow in 
the derelict. The driver of the towing- 
car has frequently an exciting time, 
especially when it is necessary for him 
to drag the broken-down car through 
city streets with much traffic. When 


he is compelled to make a sudden stop 
the towed ear will often run into the 
rear end of the pilot and both cars are 


of the garage were provided with a 
rigid tow-bar for dragging the disabled 


__ystior ese 


Never attempt to tow a disabled auto- 
mobile with a rope. Use a rigid bar 


vehicle through the streets. A rigid 
bar is by far the best means, as it keeps 
the two cars at a fixed distance from 
each other. Regardless of the condi- 
tions of the brakes of the disabled car, 
it will come to a stop when the towing- 
car stops. 

In the accompanying illustration a 
tow-bar is shown which can be made 
from a 6-ft. section of 1-in. wrought- 
fron pipe, 2 short pieces of chain, 2 
bolts, and 2 tire-chain snaps. The 
pipe is flattened at each end, and 
chains and snaps are attached by 
bolts through drilled holes in the 
flattened ends. If no iron pipe is avail- 
able, a correspondingly heavier wooden 
bar may be used to the ends of which 
the chains and harness hooks are 
attached.—G. A. LUERs. 


How to Make an Adjustable 
and Handy Shootboard 


MATEUR carpenters and  mar- 
quetry workers usually find great 
difficulty in laying out angles with any 
degree of accuracy. An adjustable 
shootboard with which any angle from 
1 to 90 degrees may be laid out will be 
an extremely useful part of their equip 
ment. The illustration shows how 
such a shootboard may be made. 

‘The base arm is made of birchwood. 
‘The top is screwed and glued to the 
lower part, leaving a rabbet in which 
the plane slides. 

"The arm is slotted 1 in. from the end. 
‘The slot is 1 in. by 4 in., and the arm 
is fastened by a wing nut and pin as 
shown in the picture. ‘The slot makes 
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it possible to bring the end of the arm 
close to the rabbet s0 as to give a clear- 
cut straight line across the work being 
planed. 

‘The pin passes through the arm and 
into holes bored at the different angle 
marks and helps to steady it. After 
the parts have been put together, mark 
the different angles and make a shal- 
Jow saw-cut through them. Bore '- 
in holes through the arm and at each 
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‘Angles may be laid out with sufficient 
‘accuracy with the aid of this shoot 
board 


mark, A large finish nail with rounded 
point makes a good pin. Be sure when 
putting together the parts to have 
perfect right angle at the rabbet, as 
this is the most important part. If the 
angle is not true, the work will not be 
square, -E. F, TANNER, 


A Simple, Efficient Tool for 
Cutting Cone 


MAKING down conerete work after 
jit has had a few years to “set” is a 
slow job, as a rule. If it is outdoors, 
and conditions will permit, the quick- 
est way is to blast the mass; but 
indoors, of course, this cannot be done, 
and it becomes a question of the most: 
efficient tools. If compressed-air serv 
ice is to be had, pneumatic chipping 
hammers are the 
quickest tools 
for the job, fit- : 
ting them with ayronats as how as 20 @. 
proper chisels | | 1000Larkin Home Furnishings 
for this work. on Easy Monthly Payments 
Forhand chip- : as 


Furnish Your Home 
for 20c a Day 


ping and break- 
ing up of a con- 
crete mass the 
fabs ev the diamond point 
trating power ed. chisel shown ‘This Big 128-Page 
will penetrate te 
farther than any other. This means 
more splitting up of the conerete an 
hour, of, what is the same thing in the 
end, ‘the same amount of work with 
less’ fatigue. For heavier work, 
sandle chisels” may be so. shaped— 
‘one man holding the chisel and another 
Griving with a sledge. Of course, Hke 
all tools, the wear on it will be greater | 
as the concrete is older. | 
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PATENTS 


IF YOU HAVE AN INVENTION 
jhich you wish to patent you can 
write fully and freely to Munn & Co. 
Tor advice in regard to the best way 
of obtaining protection. send 
}{ sketches or» model of your invention 
fand a description of the device. explain- 

seat seartion 
communications are strictly confi 
de ir vast practice, extending 
‘over a period of seventy years, enables 
nin many cae fo advise regard 
Patentability without any expense to 
1" Fland-Book on Patents 


ta, ete. 
If you are a reader of 
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SOLICITORS OF PATENTS 
683 Woolworth Building, New York 
St F°Strocts Washington, D.C 
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A Small Grain-Thresher for 
Practical Use 


HE following description of a small 

grain-thresher which I constructed 
when I was a mere lad, and which 
proved to be of service on the farm, 
may he of interest. 

For a cylinder I cut one foot off the 
end of a wooden roller 3 in. in diam- 
eter. The teeth were nails driven 
spirally about the cylinder, in rows 
that alternated with similar teeth in 
the concave, the rows of teeth be- 
ing driven about 1 in. apart. The 
beaters were larger rollers in which 
were set wooden teeth. To hold the 
cylinder and two beaters in place 4 
upright posts and 2 cross-beams were 
used as shown in the illustration. The 
dimensions of the completed thresher 
were about 2 ft. high, 14 in. wide, by 8 
ft, long. The mesh of the sieve was 


ent 


INDUSTRIES, INC, 


201 Patent Depts 


‘The grain-thresher shown here ws 
practical uae for threshing grain, 
Seed: bearing flowers 


just right to let seeds fall through 
while the stalks (off which the eylin- 
der had knocked the seeds) were 
ieked out the rear by the beaters. 
‘The power that I used to run my 
thresher was an S-ft. windmill that 
T constructed, using a buggy wheel for 
the frame. ‘The eylinder must be run 
at a fairly high rate of speed, while 
the beaters can be run much slower. 
‘The size of pulley on each will deter- 
mine the speed. 

‘The thresher-cylinder has a double 
pulley. One of them is connected by 
a belt with the driving power, while 
the other transmits the power to the 
large double pulley of the nearest 
beater, which is helted to the other 
beater and rotates in the same direc- 
tion. A single pulley only is required 
for the second beater roller. 

It is better to put only the heads of 
grain into the thresher, as the long 
stalks would be apt to twist about 
the rollers. I have very successfully 
cleaned buckwheat, oats, wheat, and 
also seed from many different kinds 
of flower-pods.—F. E. Brmiaer. 
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How to Build a Shaving- 
Glass for the Dresser 


‘HE illustration shows a simple and 

effective mounting for a small 
mirror. The material used is 2 
square. The two pieces that form the 
main part of the base are bevelled at 
each end, Their length is § in. The 
length of the crosspiece that connects 
them is governed by the width of the 
mirror you are using. The crosspiece 


Follow the directions and you will have 
litele diffealty in making one of these 
mirrors 


{s fitted flush to the base pieces and is | 
fastened by serews driven obliquely 
from the under side. The posts 
pointed at the top and mortised at the | 
bottom. Metal fixtures may be pur- 
chased for a small sum. The mount 
should be finished in dark oak and 
two coats of waterproof varnish. 


Improving a Reamer in 
an Emergency 


VERY useful emergency teamer 

can be easily and quickly made 
from a stick of hard wood, a piece of 
hacksaw blade, and a short wood- 
serew. 

The piece of hard wood (hickory 
preferred) should be turned down until 
it will just turn easily in the hole that 
fs to be reamed, and should be long 
‘enough to allow 
one end of it to 
be inserted into 
the  drill-chuek 
or carpenter's 
brace. | 

At the other | 
end a slot should | 
be sawn with a 
thin hacksaw. 
This slot should 
be deep enough 
to allow the saw~ 
blade to be about 1s in. from the end. 

‘Now take a piece of hacksaw blade 
of a length to make the proper-sized 
hole, grind cutting edges on each end | 
of it and insert it in the slot in the | 
position shown. If the cutting edges | 
are ground with a slight taper they will | 
cut and feed better. 

A common, short wood screw may 
be used as a set screw if so desired, 


mse 
‘A plece of hacksaw 
Sct aac 
make this ‘reamer 


although it will not be needed if the 
blade is made to fit tight enough. 
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| This Smokers’ Ash-Tray Is 
Easily Emptied 
‘HERE is a large variety of 
smokers’ stands on the market, 


some of wood with brass ash-trays, but 
the majority of them made entirely 


have one 
feature in common, which is extremely 
\eonvenient for the housekeeper—the 
ash-tray which becomes filled with 
| cigar and cigarette stumps, ashes and 
burnt matehes frequently needs 
emptying, and this is where the ditfi- 

Ity comes in. The ash-tray, being 
irremovably at 
| tached to the top ai 
| of the stand, ean- 

not easily be 
emptied without 
turning the whole 
stand upside 
down. 

If you have one 
of these stands 
with a fixed ash- 

‘ou can eas 


pro 
changing 

shown in the illus- 

ration, If the “ye is cary to tit and 


thumbscrew is re- empty this ashtray 

| leased, the tray 

can be turned upside down and its 
contents dumped into a bucket. One 
or two turns of the thumbscrew will 
fasten the ash-tray in its resting posi- 
tion and hold it firmly until it is again 
necessary to empty it. 


St 


ighten the Axle with 
the Jack 


IN my car the front axle was 
sprung, #0 I took it out, but not 
| having the proper tools for straighten- 
ing it, 1 was up against it until 1 
thought of this plan: I found a part of 
an old railroad rail and set it up with 


With only an old rail, a jack, and 
some chain, a bent ‘axle was quickly 
| straightened 


| a block under each end. I then took 
| a jack out of the car, set it on the rail 
and put the bent part of the axle on 
the jack and chained the ends to the 
nal. 
‘The axle was thus very easily 
| straightened.—Roenr Houvey. 


March, 1921 


Constructing a Steaming- 
Vat at Home | 


N building motor-boats and canoes, 

it is necessary to bend the ribs and 
planking to shape, and very often con- 
siderable trouble is experienced in 
doing this. Soaking the material in 
water will answer where it is not to be 
bent to any extent, but in bending 
ribs for canoes and ‘model hulls, it is 
necessary to steam them so as to bend 
them properly. 

In the accompanying illustration is 
shown a steaming vat that can be 
easily constructed. The vat is so 
simple, that at a single glance one may 
readily understand its construction. 

First procure a couple of trestles | 
such as are used by carpenters. They 
are usually from 2 to 3 ft. in height 
Next make a box 12 in. by 12 in. by 10 
ft. 

If ribs are to he steamed, the box 
may be made longer to suit the work. 
‘The box should be left open at one end 
to receive a plug. A hole 4 in. in 
diameter is then bored in one side of 
the bos, to receive the pipe from the | 
kettle. 

‘The next step is to make the funnel | 
cover for the kettle, ‘This funnel may 


= 


Amateur boat-builders will Bnd it ad- 
vantageous to build a steaming-vat for 
bending rib timber 


be made of galvanized iron. No 
dimensions are given, as the size de- 
pends upon the size of the kettle. How- 
ever, the pipe conveying the steam to 
the ‘box should be about 4 in. in 
diameter, so as to allow free passage to 
the steam. ‘The kettle should be 
placed about 4 ft. to one side of the 
box. A discarded gutter-pipe and 
elbow will answer the purpose. 

A few strips of wood, about 3 in. | 
thick, should be nailed to the bottom 
of the box to prevent the material from 
resting on the bottom and thus pre- 
venting the circulation of steam. The 
kettle should he nearly full of water, 
and the material placed into the vat 
before the fire is started. Do not steam | 
too many pieces at one time, also see 
that the plug is tightly fitted. 

‘The time required for steaming can 
only be determined by occasionally 
testing the pieces until they are found 


and Tractor 


Make a good 


Business 


business deal! Get the 


knowhow of Auto Mechanics in 6 to 8 weeks 


at this great school, Top 
ing f¢ 


lack rah 
‘big money for your Rohe ‘Training as an expert 
Job 


Business right “now! Pays highest. and 
eas Tight “now! Pays highest 


Rah 


'—You learn 
Ne Special Sohootg Nooded Xl 4 
Tg Fe Yoo gad by dig acta male sheng of 


all kinds on real autos of 


ger 


‘positions wait- 

¢ 8 million cars, 

Kept going. | Theit 
ill pay you 

My advieo Se any man 16 

yours and up is to get into 

‘most 

‘and are cutting down wages, 


= School, 


Rahe Trained Skill. 
etc., must, be 
‘on repairs, 


Auto 


Takes and model 


bee ty 


‘Drpterredopportunltinonat ts yay ad proce 
"ok graduates pacauna All reel Weite tay! 
‘Aderosa Sobel hearest You 


BE A RAILWAY 


TRAFFIC INSPECTOR 


‘TRAVEL~SEE THE COUNTRY 


EXPENSES PAID 
POSITION 
GUARANTEED 


on 250 ie. 


A Sure Guide to 
Better Gardens 


ave beausfal Sowers 


FREE 4 


@ WM. HENRY MAULE, Inc. 
Wot‘arh Ste Philsdeiphias Pa 


THE MAULE 
SEED BOOK - 


Seeds ¢ 


Once crown— 


Always Grown 


to bend easily. You will find that, 
material that has been steamed in this | 
vat can be bent to almost any | 
shape—O. B. LAURENT. | 


CAN 
You > 


$61,200.41 
= 20,602.20 


©. A. SHALER CO. 
sae Fourth St Woapen Wien 


HOLLOW HANDLE 
TOOL SETS 


TEN handy tools in one. The lady of the 
house can use this set to good advantage 
as it isa whole tool chest in itself 


Tn each handle are ten diferent tools: simlet le, saw 
chisel, reamer, brad ave, scratch awl and two screw di 
‘each made of tooled steel, hardened, tempered and pa 
‘cach approaimately four inches long. 


uerchant will be very glad! to. show you one 
fandle "Tool Sets, sod, a4 4 supgestion, ark 


Mim for No. 300 


Our Advertising Department will sled 
send catalog of other Stanley Tools TC 


THE STANLEY RuLe & LeveL PLANT. 


New Britain, Conn. U.S.A. 


SPARKO-GAP 
pipes? 


ie 


a iene bald wo. 
‘Se atone banaese 


‘Sino ia 


ERAT LT LIMES BONEN ER. 
106 


SPARKO-GAP CO., £229... "55%; 
x 


Popular sence sunny 
Old Automobile Seats Make 
a Porch Swing 
‘HE good old-fashioned front seats 
from an automobile will make a 


fine swing for the porch if they are 
arranged as are those shown. The 


| seats were bolted to two hardwood 
timbers of suitable length 2 in, thiek 


This comfortable porch swing cost 
four dollars and a little work; can you 
do better? 


and 4 in. wide, ‘These were provided 
with bolts at the end which had been 
bent into the form of eyes at the upper 
end and « small chain from each runs 
to « single hook at each end in the 
ceiling. ‘This swing affords more com- 
fort than many now on the market, 
and was made at a total cost of about 
four dollars. Dann R, Van Horn, 


Paint a Border Around the 
Fire-Extinguisher 


Deere itetory, iepsinahon, ot 
garage there should be kept at all 
times an adequate number of fire- 
extinguishers. They are of the utmost 
importance in case of fire. It is ensen- 
tial that they should be in a place 
where they can be easily found when 
the occasion arises for using them, 

It is not always easy to keep the 
extinguishers inconspicuous places, 


re, 
TCUISAER 


Paint a bright red border on the wall 
to mark the fire-extinguisher’s where- 
shouts 


especially in shops with limited floor 
area and with a large accumulation of 
material and machinery. It is an ex- 
cellent plan always to keep them in the 
same place, which should be easily 
accessible at all times, and to mark 
this place by painting a border of 
vivid red around it. Even in dim 
light, the border will attract attention 
to the extinguisher.—G. A. LUEES. 
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Repairing a Broken Large 
Line Shaft 


BROKEN line shaft in our shop 

had to be repaired without dela; 
Tt was 6 in. in diameter and was 
driven by an engine of 350 horsepower. 
‘The break was directly under a large 
steel split pulley, doubtless from a 
flaw in the steel. Had it been possible 
to change the position of the pulle 
the repair could have been made easily 
by connecting the two broken ends 
with a split coupler, but the pulley 
could not be moved to any other posi- 
tion. 

To ‘remedy the situation, it w 
have been necessary to slide the entire 
line shafting to one’side or the other. 
‘This would have necessitated shifting 
the positions of probably one hundred 
other pulleys on the 150 ft. of shafting, 


This illustrates the lever method employed 
for fepairing a large broken line sha 


or taking out the broken section of 
16 ft. and replacing it with a new one, 
which would involve considerable cost. 

‘Upon the advice of the writer, the 
following method was employed and it 
ave perfect satisfaction. First, the 
broken ends of the line shaft were eut 
off square and smooth with a hacksaw. 
‘Then the two ends were swaged apart 
so that a hand-drill with chuck and 
drill could be placed between the ends. 
‘The drill was placed lengthwise to the 
shaft end and braced in line. 

A 2-in, hole was drilled into each 
shaft end to a depth of 4 in, and 
tapped. ‘Then an 8-in. piece of steel 
shafting, threaded to fit 
holes of the shaft end: 
equal distances into the two parts of 
the shafting until the ends were tight 
against each other. To give to the 
joint additional strength, a hand key- 
seating machine was used to sink a 
iy on each side of the joint, 1 in. 
wide and 1 in, deep, and two steel keys 
were sunk into these slots almost flush 
with the surface of the shafting. Then 
the split pulley was put back to its 
place over the joint and all gripping 
bolts were screwed tight, reenforcing 
the joint as well as holding the pulley 
in place. 

I might add that the threaded plug 
‘was wetted with muriatie acid before 
it_was serewed into the shaft ends. 
‘The object of this was to cause rust to 
form, which in time would cement the 
parts together.—R. C. LEIBE. 
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Popular Science Monthly 
How to Construct a One- 
Operation Protractor 


'N drafting it is always a loss of time 

to use a protractor, especially the 
simple semicircular one, which is usu- 
ally the only one available for the 
amateur. It has to be located on the 
indexing point and at the same time 
‘true to the direction of the drawing; 
after all this shifting the point is m 
at the proper angle, a straight edge 
has to be placed to coincide with 
the two points and finally the line is, 
drawn, 
To make a protractor that will fill 
all the above requirements in one 
operation use the T-square with a line 
drawn exactly in the middle; then at 
2in. intervals bore holes of the 
same diameter as the pin used in the 
center of the protractor, preferably 
dy in. 

‘Cut a 4%Gin, circle from heavy 
sheet metal, laying off the degrees 


with a cold chisel. Numerical steel 
dies can be used to designate enough 
fof the scale so that the graduations 
may be easily read, every ten degrees 
being the usual method. 

In the exact center of the circle 
that was established by the compass 
when laying off the circumference 
(before the metal was cut) bore a M4-in. 
hole, inserting a rivet of about 4 in, 
in length. This is used to fit into the 
holes along the base line on the T- 
square whenever you are using the 


causing 


illustration. 

This can be accomplished most 
accurately by measuring the width of 
the rule, then seratching two lines 
across the face of the protractor the 
same distance from a line scratched 
between 0° and 180°, 

‘To use the protractor, insert the 
rivet into the hole that lies just under 
the drawing, placing the peneil on the 
point from which the line is to be 
drawn; with the other hand turn 
the protractor to the desired angle, 
sliding the T-square up until the rule 
touches the pencil, then draw the~ 
Tine —J. ALEXANDER. 
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An Arti 


Lamp for Den 
or Porch 


ERE is illustrated a simple and 

attractive lamp which amateurs 
can make. Roughly stated, it is a 
framework or housing of sheet metal, 
with glass, mica, or transparent paper 
in the panels, ‘The lamp, candle, or 
electric fixture to.be used will deter- 
mine the size of the enclosure. 

‘The first part of the work is to cut 
out a wallboard like the one shown 
from 7-in. cypress, and fasten to it a 
half-hexagonal shelf for your lamp to 


Easily made and yet ornamental is this, 
wall lamp, which is suitable for den oF 
porch 


rest on. The shelf will also shape the 
lower end of the metal housing. 

One piece of oxidized copper is the 
best to work with, Draw your dia- 
gram on the reverse side and cut out 
the panels with a sharp cold chisel and 
snips. Smooth the raw edges with a 
file. Bend to the shape you desire and 
fasten to the board with round-headed 
screws. 

‘The top or dome-shaped piece is 
made separately and fitted so that it 
can be lifted off. It has no mica in the 
center panel, as some escape of heat is 
essential. The lighting member is put in 
and taken out through the top opening. 


How to Set a Saw with 
a Board 


ETTING a saw, especially a fine 

one, is usually an awkward opera- 
tion and particularly trying when 
‘working on the left side and you hay 
to hold the saw by its nose with the 


‘A.ripped board will hold the saw to be 
set almost as securely as a saw clamp 


left hand while working the set with 
the right. 

‘Take a board 6 or 8 in. wide and 2 
{t, long and rip 5 or 6 in. into one end. 
Place the saw into the cut and the 
other end of the board under you on 
the chair or hench where you sit. The 
saw will be held perfectly rigid side 
ways and can be slid up and down 
easily. There is no trouble setting 

ww this way.—HENry SmMton. 
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A Tool to Bind Couplings 
of Hose-Pipes 


HE accompanying _ illustration 

shows a tool for binding couplings 
of hose-pipes which I made for my own 
use and which any one who has need 
for such a tool may duplicate by fol- 
lowing the directions given. A is a 
hexagonal-head serew, 4 in. long and 
‘4 in. in diameter, with the threads 
filed off at the end. 

This should fit the socket C, which 
is made of a piece of ¥s-in. gas-pipe, 
the end of which is filed to a point 
as shown and is grooved to fit the 
binding wire. 

A small piece of iron is B, drilled and 
tapped to fit the serew A. On each 


side of this nut are drilled small holes 
for the binder wires and on the ends 


oO 


nal 


‘Soon your garden hose will need mend- 
ng and recoupling. Provide yourself 
with the right tool 


are holes drilled and tapped for the set 
serews to hold the binder wires while 
the tool is in operation, 

To use the tool, take a piece of hi 
baling wire and bend it as shown in D, 
wide enough to fit over C, and the ends 
of the binder. The ends of D must be 
Jong enough to pass around the hose 
and into B, which will then be formed 
as shown in E. 

Now place the wire form over 
the hose, putting the coupling in 
place and attach the tool as shown 
in F. The closed end of the staple 
shown in D should rest in the 
groove of part C. 

‘The two ends of the staple should be 
fastened in the holes drilled through 
the nut B. B should be brought down 
close to C and the set screws tightened 
in the two wires. Then the screw A 
should be turned until the binder is 
taut, then turned over so as to loop the 
ends over the straight part of D. 

Take off the tool, cut the wires 
at Hand hammer them down to a 
clinch. After a little practice you will 
have no difficulty in making your 
couplings tight. CHARLES F. TAYLOR. 
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A Simplified Method of Casting Bearing Stock 


ITH the advent of the millions 
of automobiles, trucks, and trac- 
tors comes an ever increasing demand 
| for bearings and bearing-stock metal. 
For this is one part of machinery in 
general that receives a very great 
amount of wear, if not in jact the 
greatest amount. Bearings are con- 
tinually wearing out, even on the high 
grade cars and tractors. And as the 
number of these machines inereases 80 
will the demand for bearings increase. 
‘Therefore each and every repair 
mechanic should know one or more 
ways to make bearing stock. 

‘Now, there are several different 
methods employed in molding and 
casting bearing stock, and perhaps one 
isno better than another under certain 
circumstances. But the following 
described process is no doubt the 
simplest, surest way for the average 
mechanic, All of the different sizes of 
‘bearings or bushing stock ean be made 


Om the tlt are. he two, haves of « 
core-box ; to the right is a pattern 
ready to be used 


this way by merely changing the size 
of the pattern and core. 

All the equipment that is needed ean 
be made at home with but trifling ex- 
pense, And the work is of the simplest 
kind, For the sake of clearness let us 
divide the necessary tools and ma- 
terials into distinct groups, with a 
detailed deseription of each, following 
this with plainly worded instruction 
for using each part in relation to the 
whole method. 


+ The Pattern 


Perhaps the chief essential is the 
pattern, which consists of a piece of 
‘wood, preferably white pine, turned in 
a lathe to the desired diameter and 
length. ‘To one end of this cylindrical 
piece of wood is fastened by dowel a 
smaller cylinder, also of wood. ‘The 
diameter of this smaller part should be 
of a size corresponding to the diameter 
of the hole it is desired to make through 
the bushing stock. ‘The larger part is 
called the pattern and the smaller part 
the core-print. 

It is only necessary to have several 
different-size core prints to enable the 
mechanic to cast bushings with differ 
ent-size holes through them; the 
doweling makes the core-prints de- 


By David Baxter 


tachable. Also there should be a numa- 
ber of different lengths and diameters 
of patterns, although one pattern may 
be used to cast several different lengths 
of bushings. A good coating of shellac 
varnish will make the patterns work 
easier and preserve the wood indefi- 
nitely. An exam- 
vest wine pleof a complete 
pattern is shown 
in the center of 
Fig. 3. 

‘The core-box 
is to the left of 
the pattern in 
Fig. 8, held up- 
right by the me- 

Tt con- 
of two 
blocks of wood 
‘approximately a 
foot long, dowel- 
ed and nailed to- 
gether, while a 
hole is bored 
through them 
from end to end, half the hole being 
located in each of the blocks. When 
the hole has been bored, the two halves 
of the core-box are separated, smoothed, 
and polished. The dowels serve as 
guides in fitting them together when 
making a core. These core-boxes may 
be of a variety 
of sizes and 
Tengths to suit 
conditions. A 
heavy coat of 
shellac now and 
then keeps the 
boxes in good 
condition and 
serves to release 


[of om ne 


the core more A vertical section of 
easily. @ mold-box 
‘On the oppo 


site side of the pattern in Fig. 3 is 
seen a core ready to be used. These 
cores are made of a mixture of river 
sand, flour, and oil, and are thorough- 
ly dried in an oven. Any cookstoye 
may be utilized for drying cores. 

‘A good mixture for cores is as fol 
lows: 12 parts river sand, 1 part flour, 
1 part oil (linseed preferred) thor- 
oughly mixed and run through a riddle 
and slightly moistened with water. 


For the Mold-Boxes 


These boxes consist of wooden 
frames 3 or 4 in. deep by 1 ft. wide and 
16 in. long: this excess of size is for the 
purpose of molding several bushings 
at one time. There should be several 
frames at hand for use in making differ- 
entdength bushings. 

Figure 2 of the accompanying illus- 
trations shows the shape, size, and use 
of the mo!d-boxes. 

In connection with the mold-boxes 
is used what is termed molding-sand. 
‘The name is rather misleading to the 
layman since it is a mixture of sand 

m 


and clay thoroughly burned before 
using. But in the absence of either or 
both of the ingredients the mechanic 
may use common earth thoroughly 
tempered and baked to remove any 
vegetable matter, 

After drying, the  molding-sand 
should be moistened enough to cling 
in a ball when gently squeezed in the 
hand, but not wet enough to be muddy. 
‘The latter condition will cause the 
bearing metal to bubble when the mold. 
is poured, resulting in a spongy worth- 
Jess bearing. A quantity of molding- 
sand is exhibited in Figs. 4 and 5. Ifa 
foiandry is, ve ihe methanle may 
solve the molding-sand problem. by 
buying: a/fews wecketule from the 
foundrymin: s+ me 


The Necessary Tools 


For making a bushing mold the 
mechanic will need a few hand tools 
such as hammer, shovel, sieve, bucket, 
ete. In addition to the hand tools he 
will, of course, need some equipment. 
for melting the metal. If the bushing, 
stock is to be cast of babbitt-metal, he 
will need a babbitt-ladle of 
capacity. He can melt the babbitt on 
a forge. But if the bushing is to be 
cast of brass, he will have to use a 
graphite crucible. ‘The brass may also 
be melted on a forge, if it is especi~ 
ally arranged, by building a fire-brick 
furnace around the fire and using 
coke for fuel. 


Making the Core 


‘The mechanic need not make the 
core first, but it is probably most con- 
venient to do so. Mix sand in the pro- 
portions already prescribed. Do not 
get it wet enough to be sticky, but add 
the water in small quantities until the 


the Coe in potion for easing. a 
{reat isa ple molding snd 


mixture is only moist enough to hang 
together well. Then clamp the box 
hhalves together with common screw 
clamps and stand it on end upon a 
smooth bench. Next stand a heavy 
wire in the center box and put a few 
handfuls of the core-sand around it, 
‘Tamp this down firmly with a rod of 


sufficient size to work-easily. Tamp 
regularly and evenly around the wire. 
‘Then add another quantity of sand 
and tamp it around the wire. Then 
keep adding sand until the box is 
tamped sufficiently full to make the 
desired length of core. ‘Then draw the 
wire out of the sand with a twisting 
movement, which should leave a 
smooth hole through the packed sand. 
This hole is for the purpose of allow- 
ing the core-gas to eseape from the 
core while it is baking and when the 
molten metal is being poured around 
it; it is called a vent-hole and should 
be open the full length of the core. 
Figure 1 shows a cross-section of the 
core with.the Wire partly -withdrawn. 
Next the.core is removed from the 
box. and. baked. 
‘Todothis one half 
of the boxisslowly 
tilted over an iron 
plate until thecore 
rolls gently out | 
upon the pl 
‘The plate with 
core upon itis 
placed in an oven 
and baked until it 
is a dark brown, 
almost black. 
The core-box 
should be rapped 
smartly with the 
tamping-rod_ be- 
fore taking off the 
clamp and half 
the box, to pre- 
vent the wet core 
from adhering to the form. It will pay 
the amateur to handle the core with 
reat caution while removing it from 
the mold and transferring it to the 
oven, Although defects in the core 
are not always of serious importance, 
they may, sometimes, cause the failure 
of a casting. ‘The crumbling of the 
sand in the vent-hole may bloek it and 
lead to a disruption of the casting by 
the expanding core-gases. 


How to Make the Mold 


‘While the core is baking the mold 
may be made. First place one of the 
frames upon the floor and fill it with 
moist molding-sand. Press the sand 
down firmly or tamp it down with the 
shovel-handle; then strike it off level 
with the top of the frame. ‘Then place 
the pattern upon the leveled sand and 
Grive the core-print down into the sand 
with the fist until the bottom end of 
the pattern is even with the leveled 
sand, being sure to have the pattern 
standing vertically. ‘That is the first 
step of the molding process and is 
illustrated in cross-section by Fig. 2. 

‘Then another frame is placed around 
the upright pattern and filled with 
sand, which is also rammed firmly with 
the shovel-handle or other convenient 
tool. This sand, as well as the follow- 
ing layers, should be run through a 
large-mesh sieve. A third and fourth 
frame are rammed in in the same 
manner until a bushing-mold of the 


Weighted strip of wood, rendy for 
pouring 


desired height is made. Do not ram 
too hard and do not have the sand too 
wet. When the last frame is filled and 
leveled, drip a small quantity of water 
around the pattern to prevent the sand 
from crumbling. Then rap the pattern 
sidewise in all directions and pull it 
slowly out of the mold, using a screw 
if necessary. Rap the pattern a little 
as it is drawn out. The mold is then 
ready for the core. 3 


The Core Is Set 


‘The core, which should now be 
baked and cooled enough to handle, is 
cut the proper length. This length is 
estimated: by measuring the pattern 
and adding the length of the core-print, 
plus an ineh oF so 
for securing the 
top of the core in 
the mold. The 
lower end of the 
core should be 
coned a little to 
make it slip into 
the — core- print 
mold easily and 
snugly. The coned 
‘end of the core is 
then lowered into 
the mold. cavity 
until it will center 
itself. It is press- 
ed down firmly to 
be sure no metal 
gets beneath it to 
enter the vent and 
choke up the gas 
exit. Figure 4 shows a mold with the 
frames removed and the side shaved 
off to permit a view of the core in place. 

Figure 5 shows how the top of the 
core is secured in the mold to prevent 
it from shifting sidewise, 
it from floating when the 
is poured around it. This is aecom- 
plished by placing a flat bar on top of 
the core and weighting it down upon a 
couple of wedges. This flat bar should 
not seal the upper end of the hole, nor 
should it be so wide as to prevent pour- 
ing the molten metal into the mold. 


Pouring the Mold 


‘The molten metal should be poured 
gently into the mold cavity around the 
core, gently at first to prevent splash- 
ing and faster as the eavity fills, being 
careful not to splash any over the top 
end of the vent-hole. The mold should 
be filled an inch or so more than is, 
really needed in order to take care of 
the shrinkage. 

After pouring, the mold is allowed 
to stand long enough for the molten 
metal to congeal, then the frames are 
removed one at a time and the burned 
molding-sand is carefully torn apart. 
The bushing is then removed from 
the mold and the sand is remoistened 
ready for another mold. It may be 
used over and over again as long as 
it lasts. But it is of little avail to 
try to save the core-sand out of the 
bearing-stock casting. 


ne 
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Use a Template for Making 
Keys and Avoid Expense 


‘OME time ago it became 
for me to make a considerable 
number of flat keys all fitting the same 
lock. The number was not great 
enough to warrant making a blanking 
die. To expe- 
dite the work I 
used a method 
of my own. 
Taking 
piece of flat 
tool steel of the 
same thickness 
as that of the 
keys, I care- 
fully’ filed the 
pattern until it worked the lock 
smoothly. Then I hardened the steel 
pattern and drew its temper just 
enough to prevent it from breaking 
under the strain. The blanks were 
then taken one at the time and filed to 
correspond with the outline of the tem- 
plate. After they were finished, they 
showed scarcely any variation and 
‘worked perfectly. The template would 
have lasted long enough to make sev- 
eral hundred more keys, —A. DANE. 


From a hardened 
steel. pattern a 
umber of keys 
can be made 


An Ornamental Rack for 
Cups and Plates 


‘OU may make a neat plate-rack 

by following the description given 
below. The four corner posts are 
similar in shape and size, ‘They are 
Tin, thick, 18 in, long, 39 in, wide at 
top, and 244 in, wide at bottom, Make 
them out of yellow pine, and smooth 
with fine sandpaper. 

‘The shelves are nicely squared 
pieces of yellow pine 26 in. long and 
in. thick. ‘The highest ix 4 in. 
‘wide, the middle one 3 in. wide, and 


Ons FOR CUPS. 


‘The cup-and:plate rack here illustrated 
‘will ‘provide place for your china 


the lowest 2 in. wide. The inside 
corners of the lowest post are notched 
to admit the upriyhts. ‘The fastening 
is done with finishing nails and screws. 

Grooves are gouged out along the 
length of the second and lowest 
shelves to admit the edges of the stand- 
ing plates. Two rails, 2344 in. long, 
114 in, wide, and jin. thick, are 
serewed to the face of the outer posts 
to keep the plates from falling out. 
Brass hooks, for hanging cups, are 
serewed to the low shelf. 

‘The finished article is held to the 
wall by round-headed screws. 


SEE 


UNDARK is used on numerous 
articles, of which the follow- 
ing are the most important 


Taine 


ice Theatre Seat Numbers 


Names of the makers of these 
furnished upon request 


Radium 
Luminous Material 


“T want that on mine” 


If the dial of yourspeedom- 
eter glows with UNDARK you 
don’t have to try to read it 
1m the fash of a street lamp 
guess how fast you're going 
when speeding alongatnight. 
Uwpark also makeswatch- 

clocks, compasses, and 
steam gauges as useful in the 
dark as they are in the light. 

Many automobile makers 
put UNDARK on the gasoline 
gauges of their cars because 
of its convenience and ele- 
ment of safety. 

UnbARK doesn't get dark 

in the dark 

On electric switches, pull- 

chain pendants, locks, and 


house numbers, it's a great 
convenience. A maker of 
small flashlights putsUNDARK 
on the case so they may be 
found more readily in the 
dark. 

Unpark contains real ra- 
dium and will glow for years. 

We are miners and refiner: 
of radium-bearing ore, the 
pioneer manufacturers of ra- 
dium luminous material in 
this country and the largest 
in the world. 


Uxpark can be successfully 
plied by manufacturers in their 


own plants. It is a simple pro- 
cess. We will instruct operators 
and organize the work for you. 
Write for details 


Fer thse tho ish ty ilminae aticle in the home with UNDARK, ond for 


‘manufacturers the desire fo experimen 
Radiam laminating ‘Set of $3.0. 


UNDARK. sc ofer the UNDAI 
Then erdering. kindly enclose check of 


tmaney order end sae class of workin which you are nierestd. 


Factories: 


RADIUM LUMINOUS MATERIAL CORPORATION 
ofseieres, 58 Pine Street, New York City 


into the New Year 


Putting Shaving Comfort 


SE COLGATE'S for con- 
well as for Comfort. 

The “Handy Grip” lasts for years: 
“Refills” cost the price of the soap 
alone. Putting a “Refill” into the 

“Handy Grip” is as easy as putting 
a new blade in a razor. The soap 
itself is threaded. No waste. 

There is no need of mussy rubbing 
in with the fingers when you lather 
with Colgate’s. We took the rub 
out of shaving originally, in 1903. 


COLGATE & CO. 
Dept. R 
199 Fulton Street, New York 


